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REVIEW / DERLEME

Rethinking perioperative oxygen therapy

Perioperatif oksijen kullanimi

Ozan Akca'

'Department of Anesthesiology and Critical Care Medicine, Johns Hopkins University, Baltimore, USA

ABSTRACT

Oxygen administration is foundational in anesthesiology and
perioperative medicine, yet growing evidence challenges the routine
use of high inspired oxygen concentrations. While preventing
hypoxia remains essential during induction, emergence, and
perioperative urgencies, both hypoxia and hyperoxia carry significant
risks—including inflammation, oxidative stress, vasoconstriction,
and impaired organ perfusion. These effects are especially
pronounced in high-risk surgical patients. Recent advances in
noninvasive hemodynamic and oxygenation monitoring now allow
dynamic, individualized titration of oxygen delivery (DO.), moving
beyond conventional SpO. targets. Guidelines from cardiovascular
societies increasingly support focused oxygenation goals during
perioperative cardiac and cerebro-vascular emergencies. In the
context of perioperative complexity and management of high-risk
patients, anesthesiologists are uniquely positioned to lead a shift
toward goal-directed oxygen therapy. Recognizing oxygen as a
dose-dependent drug offers an opportunity to optimize outcomes
through a nuanced, physiology-informed approach to intraoperative
and perioperative care.

Keywords: oxygen, oxygen delivery, hypoxia, hypoxemia,
hyperoxia, surgery, hemoglobin, cardiac output, blood pressure,
acute kidney injury, organ injury

0z

Oksijen kullanimi perioperatif ddnemin dnemli 6gelerinden birisidir.
Ancak, son yillarda yiksek inspiratuar oksijen konsantrasyonlarinin
rutin  kullanimi  sorgulanmaktadir. Perioperatif donemde hem
hipoksi hem de hiperoksi énemli riskler tasir — bunlar arasinda
inflamasyon, oksidatif stres, vazokonstriksiyon ve organ
perflizyonunun bozulmasi yer alir. Bu organ hasarlari, 6zellikle
kardiyak -torasik cerrahilerde ve yuUksek riskli hastalarda daha
belirgin olarak gézlenmistir.

Noninvaziv hemodinamik ve oksijenizasyon monitérizasyonunda
son gelismeler oksijen sunumunun (DO.,) dinamik ve
bireysellestirilmis sekilde ayarlanmasina olanak tanimakta, ve
geleneksel SpO. hedeflerinin 6tesine gecmektedir. O nedenle
perioperatif kardiyak ve serebrovaskuler girisimlerde hedeflenmis
oksijen sunumu yaklasimi giderek énem kazanmaktadir. Oksijenin,
dozu ayarlanan bir ilag olarak gérilmesi, intraoperatif ve perioperatif
bakimda fizyolojik temellere dayanan bir yaklagimla uygulanmasi
hastalarimizin cerrahi sonuglarinin iyilesmesine daha faydali olabilir.

Anahtar kelimeler: oksijen, oksijen sunumu, hipoksi, hipoksemi,
hiperoksi, cerrahi, hemoglobin, kardiyak output, kan basinci, akut
bobrek hasari, organ hasari

Oxygen, defined as the ‘vital essence of life’ by Joseph
Priestley in 1774, has long been central to medical
practice. Over the centuries, our understanding of its
physiological roles and therapeutic applications has
expanded significantly. Recently, we started exploring
when and how to adjust its dose and explore the
outcomes of oxygen therapy. While oxygen is essential

< 0Ozan Akca oakcal@jhmi.edu

for survival, the balance between insufficient oxygen
(hypoxia) and excessive levels (hyperoxia) end up
being critical. Both extremes -in other words, outside
of the dose range- may cause tissue and organ
damage, and situational - environmental factors may
further exacerbate the damage.
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Oxygen debt

Hypoxia exacerbates inflammation by stabilizing
nuclear factor-kB and increasing the expression of
Toll-like receptors, thereby attracting inflammatory
cells. This cascade amplifies sterile inflammation,
as seen in myocardial ischemia-reperfusion injury,
resulting in collateral tissue damage (1).

Oxygen excess

Conversely, hyperoxia is increasingly recognized as
harmful. Excess oxygen can trigger oxidative stress
and endothelial dysfunction, inhibit nitric oxide
synthase, and reduce nitric oxide availability (2,3).
These effects lead to prominent vasoconstriction
in cerebral and coronary arteries, reduced cardiac
output, and impaired organ perfusion. Hyperoxia
can facilitate neutrophil migration and exacerbate
the reperfusion injury by promoting reactive oxygen
species (ROS) production (4).

Perioperative period, inspired oxygen & oxygenation

In perioperative care, oxygen management is
particularly critical. During intubation and extubation
of the airway, high inspired oxygen concentrations
are required to prevent hypoxia resulting from apnea
or hypopnea. During surgery and maintenance of
anesthesia, high oxygen concentrations may help
to reduce surgical site infections (5,6). Perioperative
pain may further decrease tissue oxygenation (7).
Although there is some controversy (8), CDC and
WHO recommend using high inspired oxygen
concentrations during the perioperative period (9,10).

Diminished oxygenation during critical moments
in surgery can impair cellular metabolism, leading
to ischemia, mitochondrial dysfunction, and organ
failure. For instance, low oxygen delivery (DO,) during
cardiopulmonary bypass has been associated with
acute kidney injury, prolonged mechanical ventilation,
and poorer outcomes (11). However, there is also
emerging evidence linking supraphysiological oxygen
levels to pulmonary, renal, and myocardial injuries
perioperatively (2).

Turk J Intensive Care 2025;23(2):89-93

Oxygenation in high-risk patients

Ensuring adequate oxygenation in high-risk patients
is essential, as insufficient oxygen delivery and
resulting tissue hypoxia during surgery can lead to
cascading effects on multiple organ systems. Hypoxia
not only compromises cellular energy production
but also triggers inflammatory responses (1). These
processes can accelerate organ dysfunction, increase
perioperative morbidity, and prolong
times. Consequently, respected guidelines from
international cardiovascular societies now emphasize
the importance of maintaining adequate DO, levels
during cardiac procedures (12). Expanding these
principles to non-cardiac high-risk surgeries, such as
major abdominal and orthopedic operations, could
significantly mitigate complications and improve
patient outcomes.

recovery

Perioperative monitorization of oxygen delivery

Technological advancements are enabling monitoring
of DO, minimally invasively, offering an opportunity
to minimize the risks of both hypoxia and hyperoxia.
Real-time continuous monitoring tools, such as non-
invasive pulse co-oximetry for hemoglobin monitoring
and stroke volume-based minimally invasive cardiac
output monitoring (13,14), allow clinicians to tailor
oxygen therapy dynamically with specific focus on the
oxygen delivery (DO,). This integration of advanced
monitoring enables precise adjustment of oxygen
therapy to each patient’s unique physiological needs,
allowing clinicians to manage key determinants of
oxygen delivery—such as cardiac output and oxygen
content. This shift in focus moves us beyond simple
oxygen dosing toward personalized, outcome-driven
goals centered on optimizing tissue oxygenation.

Perioperative oxygen therapy cannot be considered
in isolation. A complex interplay of factors like blood
pressure (15,16), fluid management, and ventilation
strategies also influence DO, both directly and
indirectly. These interactions further emphasize the
need for an individualized physiologic approach to
care, especially for sicker patients undergoing high-
risk surgeries (17).
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Acute cardiac & cerebro-vascular events during
surgery

Despite medical advancements, acute cardiac and
cerebro-vascular events may occur during surgery, and
it’s important to adjust our oxygen therapy to respond
to these acute events. Recent guidelines underscore
the critical role of individualized oxygen therapy
across various cardiovascular and cerebrovascular
conditions. For acute myocardial infarction (Ml),
the American Heart Association (AHA) guidelines
recommend withholding oxygen supplementation in
normoxic patients with suspected or confirmed acute
coronary syndrome in all care settings (18). In cases of
acute heart failure, the European Society of Cardiology
(ESC) guidelines advocate oxygen therapy for patients
experiencing hypoxemia (SpO, <90% or PaO, <60
mmHg) while advising against its routine use in those

Table 1. Perioperative oxygen therapy
Oxygen Therapy Pre-operative Period

Benefits - Optimizes oxygen saturation

high-risk patients

Intra-operative Period

- Required before intubation and extubation of
and reduces risk of hypoxia in airway to prevent hypoxia

Enhances tissue oxygenation during surgery

without hypoxemia (19). Following cardiac arrest,
the AHA guidelines promote a titrated approach to
oxygen therapy, targeting an SpO, range of 94-98%
after the return of spontaneous circulation to balance
the risks of hypoxia and hyperoxia (20). For ischemic
stroke, the AHA guidelines recommend maintaining
oxygen saturation above 94%, emphasizing the
importance of oxygen therapy in optimizing tissue
oxygenation and mitigating the risks associated
with excessive oxygenation (21). In the perioperative
period, these principles suggest maintaining SpO.
between 94-98% while avoiding SpO, >98% other
than the intubation and extubation of the airway as
well as other medical emergencies (e.g., anaphylaxis).
These tailored approaches highlight the necessity
of precision in oxygen therapy to improve patient
outcomes and minimize complications (Table 1).

Post-operative Period

- May enhance wound healing

- Reduces hypoxia related
complications in vulnerable patients

- May decrease the risk of SSI

Harms - Potential for hyperoxia
causing oxidative stress
- May delay recognition of

respiratory decline

Opportunities - Provides apneic oxygenation

- Hyperoxia causes vasoconstriction in
coronary & cerebral vessels, decreases HR &
CO, and may initiate oxidative damage

- Increases risk of absorption atelectasis

- DO, targeted oxygen therapy may prevent
intraoperative tissue-organ injury
- Potential to reduce SSI

- Prolonged use may cause
dependency
- May pose the risk of oxygen toxicity

- May delay & limit mobilization

- Early weaning to minimize
dependency

- DO, optimization may enhance
recovery by preserving organ functions

Suggested Oxygenation Goals During Acute Medical Problems in the Perioperative Period

Acute MI

Guidelines recommend withholding oxygen supplementation in normoxic patients with suspected or confirmed acute

coronary syndrome in all care settings [Suggested perioperative Sp0, goal > 92% and <99%]*

Heart Failure

Guidelines recommend oxygen therapy for patients with acute heart failure and Sp0O, of <90% or Pa0, of <60 mmHg to

correct hypoxemia. [Suggested perioperative Sp0, goal > 92% and <99%]*

Cardiac Arrest

Guidelines recommend a titrated and individualized oxygen therapy strategy for patients after cardiac arrest with a

target Sp0, of 94-98% after the return of spontaneous circulation, and avoiding hyperoxia [Suggested perioperative

Sp0, goal > 94% and <99%]*
Ischemic Stroke
perioperative Sp0, goal > 94% and <99%]*

Guidelines recommend providing oxygen therapy to maintain an oxygen saturation level of >94% [Suggested

DO:: oxygen delivery, SSI: surgical site infections, HR: heart rate, CO: cardiac output, FiO2: inspired oxygen concentration, MI: myocardial infarct, SpO: pulse oximeter
saturation. [Lower part of the visual (acute medical problems part) was inspired by Conrad & Eltzschig.] (26)

* These perioperative Sp02 goals exclude the periods referring to induction of and emergence from general anesthesia and the other medical emergencies. Additionally,
the upper levels of presented SpO; goals represent the author’s opinion and suggestions.

Turk J Intensive Care 2025;23(2):89-93
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COVID-19 hastalarinda toraks tomografi goriintiilemelerinde iskelet-kas

indeks olgiimlerinin hasta sonuglarini belirleyebilmekteki ongoriisii

Prognostic value of measurements of cross-sectional muscle area and
subcutaneous, mediastinal fat tissue in COVID-19 patients’ thoracic
tomography images
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0z

Giris ve Amag: Sarkopeni, uzamis mekanik ventilasyon (MV) ve yodun bakim (nitesine (YBU) kalis siresine neden olmakta ve
COVID-19 hastalarinda sik goértlmektedir. Torasik tomografi gériintulemesinden hesaplanan kesitsel kas alani élgiimu, sarkopeni varligini
degerlendirmek igin kullanilan bir ydntemlerden biridir. Calismamizda, COVID-19 pnémonisi hastalarina, YBU yatisinda cekilen akciger BT

gérintilemelerinden elde edilen kas ve yag dokusu hacim dlgiimlerinin MV, YBU ve hastane kalis siireleri ve mortalite oranlar agisindan
prognostik degerini arastirmayi amacladik.

Yontem ve Geregler: Etik kurul onayi alindiktan sonra Agustos 2020-Subat 2021 tarihleri arasinda Hacettepe Hastanesi Anestezi Yogun
Bakim Unitesine COVID PCR poxzitif ve solunum sikintisi nedeni ile yatisi yapilan erigkin hastalar retrospektif olarak tarandi. Yogun bakima
yatis 6ncesi akciger BT gorintiist olmayan veya goruntu kalitesi yeterli olmayan hastalar calisma disi birakildi. Hastalarin demografik verileri,
laboratuvar parametreleri, basvuru APACHEII, SOFA, NUTRIC skorlar, mekanik ventilasyon, yogun bakim ve hastanede kalis sureleri, 28
ve 90 glindeki mortalite oranlar hastane bilgi sisteminden kaydedildi. istatistiksel analizler icin Ki-Kare Testleri, Mann-Whitney U testleri,
Spearman korelasyonlari, cok degiskenli ikili lojistik regresyon testleri kullanildi.

Bulgular: Toplam 139 hasta calismaya dahil edildi. Ortalama MV siiresi 7 giin, YBU kalis silresi 17 giin ve 90 glinliik mortalite orani %43 idi.
Hesaplan kas ve yag doku hacmi élciimii ile NUTRIC skor, MV, YBU ve hastane kalis stireleri arasinda istatistiksel olarak anlamli bir iliski tespit
edilemedi. NUTRIC skor ile MV (p <0.01, r = 0.364) ve YBU (p = 0.011, r =0.216) kalis sireleri ve 14. giin prealbumin degeri (p<0.01, r=
0.496) arasinda istatistiksel olarak anlamli korelasyon bulundu. Yatis giini hesaplanan NUTRIC (B=0.558, p.026) ve SOFA (B=0.760, p.001)
skorlari mortalitenin bagimsiz belirleyicileri olarak tespit edildi.

Tartigma ve Sonug: Toraks BT gériintiilerinden elde edilen kas ve yag doku hacmi élgtimlerinin MV ve YBU kalis sirelerini ve mortaliteyi
tahmin etmede prognostik degeri yoktur, bununla birlikte NUTRIC skor COVID-19 pnémonisi ile YBU’de takip edilen kritik hastalarda
mortaliteyi 6ngdren bir belirtectir.

Anahtar Kelimeler: COVID-19, sarkopeni, kas/yag hacmi
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ABSTRACT

Introduction: Sarcopenia is common in patients with COVID-19 who are admitted to the ICU. Cross-sectional muscle area measurement
calculated from thoracic tomography imaging is a method to evaluate presence of sarcopenia. We aimed to investigate the prognostic value
of the muscle and fat tissue volume measurements which are calculated from the chest CT images taken at ICU admission in COVID-19
pneumonia patients, in terms of duration of MV, ICU stay and the rate of mortality.

Methods: After ethical committee approval, adult patients who were admitted to the ICU between August 2020 and February 2021, with
positive COVID PCR and respiratory distress were included into the study. Patients with inadequate thorax tomography imaging were
excluded. The laboratory parameters, admission APACHEII, SOFA, NUTRIC scores, durations of MV, ICU and hospital stay, rates of mortality
at 28 and 90 days were recorded from the hospital data system. Chi-Square Tests, Mann-Whitney U tests, Spearman correlations, multivariate
binary logistic regression tests were used for statistical analyses.

Results: A total of 139 patients were included into the analysis. The median duration of mechanical ventilation was 7 days, ICU stay was 17
days, and the 90-day mortality rate was 43%. There were no statistically significant correlations between the measurement of the muscle/fat
tissue volume and the NUTRIC score, the durations of the MV, ICU or hospital stay. We found significant correlations between NUTRIC score
and the duration of MV (p <0.01, r = 0.364), ICU stay (p = 0.011, r =0.216), the prealbumin value on the 14th day (p<0.01, r=0.496).The
NUTRIC score (B=0.558, p.026) and SOFA score (B=0.760, p.001) at admission day were independent predictors of mortality.

Discussion and Conclusion: The measurements of muscle and fat tissue volume from chest CT images don’t have prognostic value for
predicting duration of MV, ICU stay and mortality whereas NUTRIC score is a predictor for mortality in critically ill COVID-19 patients.

Keywords: COVID-19, sarcopenia, muscle/fat volume

dunya calismalarina uygun ve birbirine yakin sekilde
planlayarak uygulamistir. Ulkemizde de COVID-19
hastalarinin akciger parankim hasar kontroliinde

Girig
Yodun bakim (niteleri (YBU) ylzyilin devrimi

COVID-19  pandemisinin - yarattig biyolojik savag toraksa ydnelik yapilan bilgisayarli tomografi (BT)

ortaminda yeniden oldukca popller merkezler goérunttlemeleri rutin yénetim semasinda yer almistir
haline gelmigtir. Kas-iskelet sistemi bozgunu bu @)

savasin toplumsal ve biyolojik yikici etkilerinden

sadece birisidir. Enfeksiyonun tat ve koku duyusunda
bozukluk, istahsizlik sonucu ortaya ¢ikan nutrisyonel
defektler, immun sistemdeki duzensizlik, tedavide
kullanilan ilaglar ve tutundugu ACE-2 resept0rlerinin
iskelet kaslarinda da bulunmasi sonucu 6zellikle
yogun bakimda izlenen kritik hastalarda ciddi akut
sarkopeniye yol actigi gosterilmistir (1). Yunanca
kdkenli “sarkopeni” s6zcUgu kas iskelet sisteminde
kutle kaybi ile guc ve fonksiyonda azalma anlami
tasimaktadir. EWGSOP2'ye (Avrupa sarkopeni
calisma grubunun 2018 rehberi) gore kas guctnde
dusuklik muhtemel sarkopeni ifadesi iken tani kas
kitlesi ve kalitesinin distk olmasi ile dogrulanir (2).
Bilgisayarli tomografi kantitatif dlcimler arasinda altin
standart olarak kabul gérmektedir (2,3).

Sarkopeni ve kritik hastalik seyri arasindaki iligki,
“Sarkopeni oOlcekleri kullanilarak COVID-19 nedeniyle
YBU'nde hastalarin  klinik  seyirlerini
Olcekleyebilir miyiz?” sorusunu akla getirmistir. Kitlesel
hastalik yonetimi ile her Glke kendi tedavi protokoltnu

izlenen

Biz de hastanemizde saglik bakanhgi protokolini
uyguladik. Bugalismada, solunum yetmezliginedeniile
zaten cekilen toraks tomografileri gérinttlemelerinden
T5-12 seviyelerinden elde edilen kas kesit alanlari
olciimlerinin YBU klinik sonuglarina etkisini bulmayi
amagcladik. Hipotezimiz, akut solunum yetmezIligi ile
yogun bakima yatirilan COVID-19 hastalarinin kabulde
cekilen toraks bilgisayarli tomografilerinde T5 ve T12
seviyelerinden elde edilen kas kesit alan él¢ctimlerinin
invasif mekanik ventilasyon slresi, yogun bakim
yatis sUresi, hastane yatis siresi ile korele olacagi ve
mortaliteyi dngordirebilecedi idi.

Materyal Metod

Bu amagla etik kurul onayi (T.C. Hacettepe Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
Karar No:2021/07-14) alindiktan sonra Giglincti basamak
16 yatakli Anestezi YBU'nde Agustos 2020 ve Subat
2021 tarihleri arasinda takip edilen hastalar geriye
dénuk olarak incelendi. COVID-19 enfeksiyonu (PCR

Turk J Intensive Care 2025;23(2):94-103
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pozitif veya PCR negatif fakat BT bulgularn uyumiu)
nedeni ile YBU yatisi yapilan 18 yas (stii, YBU yatisi
Oncesi toraks BT goruntilemeleri yapilan ve incelenen
bdlgede artefakt nedeni ile dusuk goérintu kalitesi
olmayan tiim hastalar dahil edildi. YBU yatisi éncesi
toraks BT goruntilemesi olmayan, terminal dénem
kanser hastalari, gebeler, morbid obez hastalar, 18
yasin altindaki hastalar calisma disi birakildi. ilgili
dénemde tim hastalar T.C. Saglik bakanligi COVID-19
Onerilerine uygun olarak izlendi (4).

Calismaya dahil edilen hastalarin YBU yatis 6ncesi
cekilen rutin toraks BT gdrunttlemeleri radyoloji
bilim dalinda 2.5 yillik radyoloji asistani ve radyoloji
profeséri tarafindan birlikte incelendi. Torakal 5 ve
12 duzeylerinde enine kesitlerde iskelet kasinin hacmi
hesaplandi.

Toplam iskelet kasi hacmi élgumleri (SMV), T5 ve T12
dizeyinden gecen 1.5-5 mm kaliniginda kesitlerden
Syngo (Siemens Healthcare, Almanya) yazilimi
araciligiyla yapildi (insan faktérd minimize edilmigtir).
Bilateral paravertebral kaslar (PVM), gdgus duvar
ve karin duvari kaslarinin konturlari cizildi ve iskelet
kasi hacmi bunlarin toplami olarak dl¢uldu. Kaslar
icin doku yogunlugu degeri -50 ile 150 HU arasinda
olacak sekilde Hounsfield (HU) degerleri segilerek
Olcumler gerceklestirildi.

Hastalarin yas, cinsiyet, kilo, boy, vicut kitle indeksi
(VKi) gibi demografik 6zellikleri, yatisi sirasinda
hesaplanan VKi (viicut kitle indeksi), NUTRIC (The
Nutrition Risk in Critically ill), APACHE-Il, SOFA
skorlar, kabul sirasinda entibasyon durumlari,
oksijen ihtiyaclan kaydedildi. Hastalarin takipleri
sirasinda mekanik ventilasyon ihtiyaci varligi, hangi
tip (noninvasif mekanik ventilasyon (NIMV) / invasif
mekanik ventilasyon (IMV)) mekanik ventilasyona ne
kadar sure ihtiyac gosterdidi, sepsis, septik sok, coklu
organ yetmezligi (MOF), akut bobrek yetmezligi (ABY),
akut myokard infarkttst (M) gelisimleri kaydedildi.

YBU hastalarindan rutinde alinan hemoglobin (Hb),
hematokrit (Htc), trombosit, I6kosit (WBC), lenfosit,
nétrofil sayimi, c-reaktif protein (CRP), prokalsitonin

Turk J Intensive Care 2025;23(2):94-103

(PCT), ferritin, fibrinojen, D-dimer, karaciger fonksiyon
testleri (alanin aminotransferaz (ALT), aspartat
aminotransferaz (AST), total biliribin (tbil)), b&brek
foksiyon testleri (kan Ure azotu (BUN), keratinin
(krea)) laktat dehidrogenaz (LDH), kreatin kinaz (CK),
troponin, albimin, prealbimin érneklemelerinin hasta
yatisinin 0. 3. 7. ve 14. gunlerindeki degerleri geriye
donlk olarak kaydedildi.

Hastalara ait toplanan veriler, demografik 6zellikleri,
hastaligin progresyon ongdrticulleri, mortalite iligkin
parametreleri arastirmak amaciyla kullanildi. Toraks
BT ile elde edilen kas hacmi olcimleri ile hastalik
progresyonu
gosterdigi distnulen laboratuvar parametreleri, klinik

iliskisi; COVID-19 progresyonunu
iyilik hali gostergesi; IMV bagimlilik sikhgr ve suresi,
YBU ve hastane kalis sireleri, 90 giinlilk mortalite
orani arasindaki iligki istatistiksel olarak ki-kare, Mann-
Whitney Testi, non-parametrik Spearman korelasyon
testi yontemleri ile karsilastirildi. Geriye dénuk lojistik
regresyon analizi ile mortalite éngdrictleri tespit
edildi. Veriler frekans (%), ortalama * standart sapma,
ortanca (minimum-maksimum) olarak
p < 0.05 istatistiksel olarak anlamli olarak kabul edildi.

sunuldu.

Bulgular

Toplamda 176 hasta taranmis olup verilerindeki
yetersizlik ve toraks BT goéruntulemelerindeki
artefaktlar nedeni ile 37 hasta calisma disi birakilmis,
139 hasta calismaya dahil edilmistir. Cekilen toraks BT
Olcimlerinin hepsinin hastalarin hastane basvurulari
sonrasl ilk 10 gln icinde cekildigi tespit edilmistir.
Hastalarin 115’inin COVID PCR’I pozitif, 24’(nln ise
PCR’I negatif ancak BT gérinttleri COVID pndémonisi
ile uyumlu idi.

Hastalarin 55’i kadin, 84’U erkek, ortalama yas; 67
+14 vyil, VKi; 27+5 kg/m2, APACHE Il skoru ortanca
degeri 9 (6-96 ) SOFA skoru ortanca degeri; 4 (0-20)
NUTRIC skoru; 4 (0-10) idi. Hastalarin %96’sinda YBU
yatis nedeni solunum yetmezIigi iken 22 hasta (% 15)
kabul sirasinda entiibe idi. YBU kabuliinde hastalarin
%37’sinde sepsis, %47’sinde ¢coklu organ yetmezligi



Akinci SB, vd. Covid ve Torasik Kas indeksi

97

mevcuttu. Takiplerinde 56 hastada (% 40) NIMV, 38
hastada (% 27) yuksek akigll nazal oksijen tedavisi,
69 hastada (% 50) IMV ihtiyaci oldugu tespit edildi.
Ortanca NIMV suresi 4 (1-15) gun, HFNO suresi 3
(1-17) gun ve IMV suresi 8 (1-121) gun idi. COVID-19
tedavisinde; hastalarin  %87’sinde (121 hasta)
favipravir, 10 (%7) hastada remdesivir, 100 hastada
(%72) dusuk doz steroid (6 mg deksametazon),
21 hastada (%15) pulse steroid, 17 hastada (%12)
konvelesan plazma, 1 hastada tociluzumab kullanildigi
saptandi. Yogun bakim kalis stresi ortanca 10 (1-132)
glin, hastane yatis stresi 16 (2-143) giin, YBU’nde 28
gunlik mortalite %37 (51 hasta), 90 gunluk mortalite
ise %44 idi.

Tam hastalarin besinci (T5) (Sekil 1) ve on ikinci (T12)
(Sekil 2) torakal vertebra hizasindan alinan kas hacmi
Olcumleri ortanca degerleri sirasiyla 190 (22-305) cm?,
301 (135-515) cm?® olarak hesaplandi. Elde ettigimiz
T5 ve T12 kas hacim olgimleri verileri; NIMV ihtiyaci
olan (siraslyla ortancalan 192 (22-305) cm® ve 306
(135-515) cm®) ve olmayan (sirasiyla ortancalar 188
(80-295) cm?® ve 300 (140-495) cm?) hastalar arasinda
benzerdi (p > 0.05) HFNO ihtiyaci olan (T5 kas
hacmi ortancasi 189 (22-305) cm?® ve T12 kas hacmi
ortancasi 310 (135-515) cm?® ve olmayan (T5 kas
hacmi ortancasi 190 (80-295) cm® ve T12 kas hacmi
ortancasl 298 (135-465) cm?® hastalar arasindaki
T5 ve T12 kas hacim 6lgctUmleri verileri arasinda da

istatistiksel olarak anlamli fark saptanmadi (p > 0.05).
(HFNO ve NIMV grubundaki hastalar; ortak érneklem
grubudur, bazi hastalar sadece HFNO bazilari sadece
NIMV bazilari HFNO ve NIMV déntsumli olarak ayni
anda uygulanmistir) T5 ve T12 kas hacim oélgumleri
verileri; IMV ihtiyaci olan (sirasiyla ortancalari 188 (22-
295) cm?® ve 310 (135-515) cm?®) ve olmayan (sirasiyla
ortancalan 190 (90-305) cm?® ve 290 (135-483) cmd)
hastalar arasinda da benzerdi (p > 0.05).

Hastalarin T5 kas hacim élgtmleri verileri ile yas (r=-
0.201, p=0.018), vicut agirhgi (r=0.387, p<0.001),
APACHE Il skoru (r=-0.229, p=0.007), kabul BNP
degerleri (r=-0.278, p=0.001) korele iken; NHFO,
NIMV, IMV sireleri, NUTRIC skoru, SOFA skoru,
kabuldeki CRP, prealbumin duzeyleri, YBU ve hastane
yatis sureleri ile TS5 kas hacim &lcimleri arasinda
istatistiksel olarak anlamli korelasyon saptanmadi
(p>0.05).

Hastalarin T12 kas hacim dlctumleri verileri ile yas (r=-
0.246, p=0.004), vicut agirhgr (r=0.342, p<0.001),
APACHE Il skoru (r=-0.180, p=0.035), kabul BNP
degerleri (r=-0.216, p=0.012) korele iken; NHFO,
NIMV, IMV sureleri, NUTRIC skoru, SOFA skoru,
kabuldeki CRP, prealbumin duizeyleri, YBU ve hastane
yatis sUreleri ile T12 kas hacim dlcimleri arasinda da
istatistiksel olarak anlamli korelasyon saptanmadi
(p>0.05).

Sekil 1. T5 diizeyinden gecen kesitlerde gogiis duvari, karin
duvari ve paravertebral kaslarin hacimleri (renkli alanlar kaslari
gostermektedir)

Sekil 2. T12 diizeyinden gecen kesitlerde gogiis duvari, karin
duvari ve paravertebral kaslarin hacimleri (renkli alanlar kaslari
gostermektedir)
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Tablo 1. Verilerin 90 giinliik sag kalim oranlar agisindan karsilastiriimasi

Sag kalan hastalar (n=78) Olen hastalar (n=61) P
Yas (y1l) 65.5 (20-95) 72 (24-90) 0.001
Kadin/Erkek 38/44 17/40 0.037
Boy (cm) 170 (149-190) 175 (145-183) 0.751
Viicut agirligi (kg) 80 (50-138) 78 (45-100) 0.899
Viicut Kitle indeksi 27 (19-57) 26 (15-39) 0.327
Ek komorbidite 71 (87) 53 (93) 0.180
Hipertansiyon 42 (51) 36 (63) 0.111
Diyabetes mellitus 20 (24) 23 (40) 0.035
Konjestif kalp yetmezligi 16 (19) 9 (16) 0.371
Koroner arter hastaligi 19 (23) 22 (39) 0.039
KOAH 14(17) 12 (21) 0.353
Kanser 16 (20) 17 (30) 0.115
Kas kesit alani T5 (cm?) 162 (11-270) 160 (25-407) 0.717
Kas-kesit alani T12 (cm?) 295 (135-515) 310 (135-500) 0.776
APACHE Il skoru 15 (3-53) 29 (6-96) <0.001
SOFA skoru 3(0-7) 7 (0-20) <0.001
NUTRIC skoru 2(0-7) 6 (1-10) <0.001
C-reactive protein (mg/dL) 7.8 (0.17-41.5) 11.7 (0.83-45.8) 0.004
Prokalsitonin (ng/mL) 0.13 (0.02-120) 1.9 (0.05-203) <0.001
BNP (pg/mL) 66 (10-947) 221 (11-3124) <0.001
Prealbumin. (mg/dL) 11.7 (3.9-34.5) 9.4 (1.86-33) 0.003
Albumin (g/dL) 3.29 (2-4.15) 2.72 (1.72-3.66) <0.001
Lokosit sayisi (x10%/pL) 8.5(3.1-29.5) 10.5 (2.7-52.7) 0.012
Lenfosit (x10%/pL) 0.79 (0.12-12.47) 0.59 (0.09-2.35) 0.004
Ferritin (ug/L) 319 (17-2297) 466 (47-36900) 0.007
Yiiksek akis oksijen tedavisi 15(18) 23 (40) 0.004
Noninvasif mekanik ventilasyon 27 (33) 19 (50) 0.026
invasif mekanik ventilasyon 16 (20) 53 (93) <0.001
YBU yatis siiresi (giin) 8 (1-132) 13 (2-57) 0.025
Hastane yatis siiresi (giin) 17 (4-143) 16 (2-95) 0.214

KOAH: Kronik obstriiktif akciger hastaligi, BNP: Brain natriiiretik peptid

Hastane yatisindan itibaren 90 gln iginde sag kalan
hastalar dlen hastalarla karsilastirildiginda T5 ve T12
kas hacim degerleri benzerdi. Yas, APACHE II, SOFA,
NUTRIC skorlari, albimin, lenfosit sayisi, ferritin
dizeyleri 6len ve sag kalan hastalarda istatistiksel
olarak farkl idi (Tablo 1). Geriye dénuk yapilan lojistik
regresyon analizinde 90 gunlik mortalite bagiml
degiskeni Uzerinde; yas, APACHE Il skoru, kabuldeki
SOFA skoru, NUTRIC skoru, CRP, prealbumin, lenfosit,
ferritin, albimin degerleri bagimsiz degiskenler olarak
sorgulandiginda; NUTRIC (B=0.558, p=026) ve
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SOFA (B=0.760, p=001) skorlari mortalite ile iliskin
bagimsiz prediktorler olarak bulundu. NUTRIC skoru
ile IMV siresi (p <0.001, r = 0.364), YBU kalis siresi
(p = 0.1, r =0.216), 14. gun prealbumin degeri
(p<0.01, r=0.496) arasinda istatistiksel olarak anlamli
korelasyon saptandi.

Tartigma

Dinyada COVID-19 ile enfekte hastalarn YBU
ihtiyacinin en sik nedeni solunum yetmezIigidir,
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bizim calismamizda da YBU'ye alinan COVID-19
hastalarinin %96’sinda solunum yetmezligi géruldi ve
%50 oraninda IMV uygulandi. IMV suresi ortancas! 8
gundu. Konuyla ilgili tim dinyadan yiksek miktarda
veri toplanmis ve bu calismalarin arasindaki genis
heterojenite nedeni ile ortalama mekanik ventilasyon
ihtiyaci sikligi %29-95 gibi genis bir aralikta yer alirken
ortalama mekanik ventilator siresi 7-18 gun olarak
gOsterilmistir (5-7). Yogun bakim takibi ihtiyaci gereken
kritik hastalarda sarkopeni insidansi ise %40-45
arasindadir ve sarkopenik olmayan gruba gére daha
mortal seyretmektedir (8). Calismamizda elde ettigimiz
verilere gore ise; kas hacim 6lcimleriyle NUTRIC skor,
IMV bagimlilik stresi, hastanede kalis siresi, 28 ve 90
gunlik mortalite arasinda istatistiksel olarak anlamli
bir sonuc¢ gértlmemistir. Bize gére COVID-19 nedenli
YBU yatisi yapilan hastalarda, hastane yatisinin ilk on
gununde cekilen toraks BT gdrunttlemelerinden elde
edilen kas kesit alan Olcimlerinin prognostik degeri
yoktur. Ancak Mart - Haziran 2020 tarihleri arasinda
isvec'te yapilan, COVID-19 olan ve olmayan hastalarin
karsilastinldigi, yogun bakim iliskili ndromiyopati
tanisinin elektrofizyolojik testler ile kondugu gbzlemsel
bir calismada COVID-19 nedenli YBU vyatislarinin
artmis yogun bakim iligkili néromiyopati insidansi ile
birlikteligi sonucuna ulasiimis, ek olarak uzamis IMV
suresi ve hastaligin ciddiyeti ile iligkilendirilmistir (9).
S6z konusu calismada COVID-19 nedeni ile YBU yatisi
yapilmis hastalarda hastalik iliskili néromiyopatinin
klinik sonuclara yansimasindan bahsedilmektedir.
Sarkopeni tanim itibari ile kas fonksiyon, guc ve kutle
kaybidir. Elektrofizyolojik testler kas kutle kaybini
gostermekicin yeterli degdildir. Toplamda 114 COVID-19
YBU hastasinin dahil edildigi tek merkezli retrospektif
bir calismada IMV ihtiyaci %64.9 olarak bulunmus ve
bu hastalarin sedasyonlar kesildikten sonra YBU ve
hastane cikislarindaki yogun bakimi iligkilinéromiyopati
insidansi sirayla; %72, %52 ve %27 olarak bulunmus,
varligi kotl prognoz ile eslestirilmistir (10). Bahsi gegen
calismada hastalara MRC-SUM skoru uygulamasi ile
kuvvet kaybi de@erlendirilmistir. Kas fonksiyonun tek
basina 6lcimu sarkopeni tanisi icin yeterli degildir.
Her iki calismada da COVID-19 iligkili néromiyopati

gelisiminden ve bunun klinik sonuclari kéti yénde
etkilediginden bahsedilmistir. YBU’de tanimlamalar ve
dogru siniflandirma son derece komplike hastalarin
varligindan dolayr cok énemli olsa da yogun bakim
iliskili néromiyopati ve sarkopeni birbirinden tamamen
farkh tanimlara sahip olmayip benzer patofizyolojilere
ve klinik sonuclara sahiptir.

Kesitsel kas alani élgumleri literatlire sarkopeni tanisi
koymada altin standar olarak gegmistir (2). Ornegin,
65 yas ustu veya idiopatik pulmoner fibrozisi ya da
transkatater aort kapak implatasyonu islemine alinan
hastalar ile yapilan tg¢ farkll calismada, T12 kesitsel
kas alani dlcimleri sarkopeni tanisi koymada etkin,
hastane kalis sUresi ve mortalite ile iligkili bulunmusg
bir prognosifikasyon ydntemi olarak tanimlanmistir
(11-13). Ancak bu U¢ calismada dahil edilen hasta
gruplari kronik sarkopeni tanisi almis kisilerdir. Bizim
calismamizda ise tUm yas ve hastalik gruplar dahil
edilmis olup bireyler akut kritik hastalik durumu ile
karsi karsiyadir. Zamandan bahsetmigken konuyla ilgili
ve esasen calismamizin sonucunun belirleyicisi olan
ucu acik iki temel soru vardir; birincisi sarkopeninin
kritik hastalik surecine katildigi basamagin yeri ve
COVID-19 enfeksiyonunun YBU yatis nedeni olan
solunum yetmezliginin evreleri ile yogun bakim iligkili
néromiyopati iligkisi. Yogun bakim iligkili nromiyopati
membran gecirgenligi, depolarizasyon ve iyon kanal
gecirgenliginde bozulma ve enerji kaynak sorununun
mitokondriyal disfonksiyona yol agmasi, ubiquitin-
proteasome yolu, calpain, caspase 3 yolu, otofaji
ve lizozomal sitemdeki kontrol disi olusumlar, artan
mitokondriyal hasar, periferal néropati, néromuskuler
baglantlarda meydana gelen hasarlanmalar,
proteolizis ve atrofi ile kas yapilamamasi ve surekili
yikimi, otofajinin de kaybolmasi ile kas kalitesi
kontrolU vyitimi sonucu olugur. Yiten kas kutle ve
gucu, tomografi kesitlerinde gézle gorulur farkhliklara
yol acar, ancak farklihgin, kritik hastaligin hangi
evresinde meydana geldigi ve ne kadar yansidig
belli degildir. Diger sorunsal COVID-19°da solunum
yetmezliginin erken evrelerindeki fizyopatolojinin
daha cok trombo-inflamatuar vyolaklar ile ilgili
olmasidir. Endotelyal disfonksiyon, hipoksik pulmoner
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vazokonstriksiyonun  ortadan  kalkmasi,  asin
vazokonstriksiyon, mikro-makrotrombozlar solunum
yetmezliginin erken dénemlerinden sorumluyken(14)
ilerleyen slrecle baskin ¢ikan inflamatuar yolak ve
beraberindeki ikincil enfeksiyonlar COVID-19°da
g6rulen ARDS’nin fizyopatolojisini ve tipini degistirir
(14); mitokondriyal disfonksiyondan ateslenen yogun
bakim iligkili néromiyopatinin ise tabloya tam da bu
ikincil evrede eslik etmeye basladigi distntlmektedir.
Bizim calismamizda dahil edilmis goérunttlemelerin
COVID-19 iligkili enfeksiyonunun henlz sarkopeninin
olusmadigi evrede elde edilmemis olabilecegdini
dustndyoruz

Toplamda 112 COVID-19 hastasinin dahil edildigi
retrospektif bir galismada ekstlbasyon basarisizligi
gelisen hastalara cekilen tomografilerdeki kas
kesit alanlarinin calismamiz sonuclarinin  aksine
sarkopeni ile uyumlu oldugu bulunmus ve bu
sarkopenik hastalarda uzamis hastane vyatisi ve
artmis mortaliteden bahsedilmistir (15). Ayni hasta
popllasyonu Uzerinde galismis olsak da farkli sonug
elde etmemizin nedeninin bu ¢alismaya dahil edilen
goruntilemelerin, COVID-19 enfeksiyonun ilerleyen
doénemlerinde, “neden ekstiibe olamiyor” sorusuna
cevaben hastaligin farkli evresinde alinmis olmasindan
kaynaklandigini distinmekteyiz ki bu da 6nceden
altini gizdigimiz sorulari destekler nitelikte bir sonugtur.
COVID-19 enfeksiyonu nedeni ile yatan toplamda
150 hastanin dahil edildigi bir baska retrospektif
calismada; tomografide kas kutlesi 6lgcimunin
yogun bakim yatis ©6ngéristinde kullanilabilecegdi
ve hastaligin ciddiyetini gOsteren parametreler ile
uyumlu oldugu sonucuna ulasiimistir (16). Calismada
BT gérantulerinin hastane yatisinin ilk G¢ haftasina
elde edildigi, ortalama goérintileme suresinin hastane
yatisinin 5.5+4 gunlerinde oldugu bildirilmistir. Ancak
%24’0 yogun bakim hastalarindan olusan evrende,
yogun bakima yatan hastalar kimesinin tomografi
goruntilemelerinin hastaligin hangi evresine ve kaginci
ginidne denk geldigi bildirilmemistir. Calismada
hastalarin yas ve cinsiyet dagiimlarinin diginda
demografik verileri ve ek hastaliklari belirtiimemis,
hasta grubunun heterojenitesinden bahsedilmemistir.

Turk J Intensive Care 2025;23(2):94-103

italya’da COVID-19 enfeksiyonun ilk on gliniinde alinan
toraks BT gorunttlemelerinden dlcllen kas kesitlerinin
sarkopeni tanisi ve hastalik prognosifikasyonundaki
sonuglari ile iliskisiyle ilgili iki COVID dalgasi arasinda
farkliiklar oldugu vurgulanmis, birinci dalgada
kas kesit alan o6lcUumlerinin sarkopeni goéstergesi
ve prognoz gostergesi, ikinci dalgada sarkopeni
ile iliskisiz oldugu sonucuna ulasiimig, elde edilen
bu bulgu kas kesit élgimlerinin bazi durumlar icgin
sarkopeni ve prognoz gostergesi olabilecegi seklinde
yorumlanmugtir (17). Bu calismaya dahil edilen veriler
bizim hasta ve zaman olgularimizla uyumludur ancak
elde edilen sonucun tartismasinin alti bos birakiimis,
bu “bazi durumlar”in nedenine ve neyi temsil ettigine
yeterince aciklik getirilememistir, calismada daha
cok iki COVID-19 dalgasinin arasinda patofizyolojik,
immunolojik, genetik, net olarak belirlenemeyen
farkliliklar oldugu ve bu nedenle iki dalga arasinda BT
ile sarkopeni tanisi koymakta farkliklar tespit edildigi
sOylenmig, kendilerinin de calismada eksiklikler
olarak belirttigi gibi hastalarin kim oldugu ile ilgili
bir tanimlama yapilamamig, calismada bahsedilen
sarkopeni ve prognoz gdstergesi olarak ifade edilen
“ilk dalga COVID-19 nedenli yatan hastalarin” bir
takim nedenlerle kronik sarkopenik olmasi bdyle bir
sonucu var etmis olabileceg@ini dislUnutyoruz. Bizim
calismamizda ise hastalarin klinik kosullar ve mevcut
durumlari; veriler ve gesitli skorlama yéntemleri ile net
bir sekilde g6sterilmistir. Hastarimizin bir kismi kronik
sarkopeni riski tasimasina ragmen, calismamizda
toraks BT 5.-12. seviyelerinin kas kesitsel 6lcimlerine
dayali sarkopeni insidansi o kadar dusuk bir oranda
bulunmustur ki hastalarin kronik sarkopenik olma
ihtimali  konuya dahil edilmemistir. “Sarkopeni,
COVID-19 enfeksiyonu, toraks BT kas kesitsel 6lcimU”
uclemesi birbiri ile iliskisiz bulunmusgtur.

BT kas kesitsel Olcumleri ile ilgili bir baska sorun
Olctimlerin hangi seviyeden yapilacagidir. Rehberde
(EWGSOP2) L3 vertebra, uyluk ve psoas hizasi
6lcimuinden bahsedilmektedir. Biz calismamizda T5-
12 hizasindaki kas kutlesini drneklem alarak yaptik.
Bunun nedenlerinden birincisi, calismanin retrospektif
yapiimis olmasi, pandemi icerisinde zaten cekilmekte
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olan tomografi gdruntllerinden yararlanmanin ek
maliyetinin bulunmamasidir. ikinci neden ise her
ne kadar rehberde yer almamis olsa da torakal kas
kitle o6lgumlerinden sarkopeni tanisi koymak igin
yararlanildigini gosteren galismalar bulunmasidir. Bu
calismalardan pandemi &ncesinde yapilan toraks
BT’den dlcllen kas kitlesi olgimlerinin gcogunlugu
“kronik” sarkopeni tanisi Uzerine yapilmistir. Bu
calismalarda alinan tomografi g&runttlemeleri
hastalarin mevcut hastaliklarinin (kanser, aort kapak
replasmani vs) seyri amaciyla elde edilmigtir.

COVID-19 yaklasim
sayesinde yapilan prognosifikasyon ¢alismalarinda en
sik; kisinin ek hastaliklari, yatis sirasinda dusuk lenfosit

hastalarinda  ekonometrik

sayimi, yuksek C reaktif protein (CRP), prokalsitonin
(PCT) seviyeleri kullanilirken (18); bu parametrelerin
duyarlliklan disuk olarak tespit edilmistir (19).
immunolojik yolak belirtecleri ise pahali ve zor
ulagilabilir seceneklerdir (20). Pandemi slrecinde
yapilan COvVID-19
toraks BT O&lgumlerinin sarkopeni tanisi koymakta
ve hastaligin ciddiyetini 6ngérmekteki yeri ise net
degildir.

calismalarin enfeksiyonunda

Akut kritik hastalikta gerek biyokimyasal parametreler
gerekse baska goéruntuleme yontemleri ile sarkopeni
Olcim( ve hastaligin ciddiyetini belirleyebilen bagka
yéntemler mevcuttur. Bu ybéntemlerin  bir takim
dezavantajlari mevcuttur. Kavrama ve egzersiz testleri,
hastanin testi yapabilecek kadar iletisime acik olmasini
ve fiziksel aktivite gOsterecek kuvvete sahip olmasini
gerektirir, yatak basi USG ile kas kalitesi élcuma,
YBU'ne ait, ise yarar nitelikte goriintli saglayabilen
USG cihazi ve kas 6lcimu yapabilen egitimli uzman
gerektirir, antropometrik 6lgcumler bu grup hastalar icin
yetersizdir, biyokimyasal belirtecler ise kritik hastalikta
cok faktdrden etkilenir.

NUTRIC skor YBU’ye yatan hastalarda yatis sirasinda
beslenme yetersizligi ile iliskin bir “6ngdériict” amaci
ile kullaniimaktadir; yas, komorbidite ve APACHE,
SOFA skorlarinin puanlanmasi ile olusturulur. YBU

prediktif skorlarinin her ikisinin de dahil edildigi
yas ve komorbiditeye de yer veren NUTRIC skorun
COVID-19 enfeksiyonunda bizim calismamiz gibi
baska calismalarda (21,22) da prediktif degerinin
olmasi ise surpriz degildir. Cinki NUTRIC skor; her
iki prognoz gdstergesi APACHE ve SOFA skorlarinin
cifte kontrolliine ek komorbidite ve yas faktériine de
eklemistir.

Calismamizda bazi kisitlamalar mevcut idi; éncelikle
toraks BT 5. ve 12. alanlara ait kas kutlesi élcumleri
icin belirlenmis bir esik degeri bulunmamaktadir.
Calismamizda benzer calismalarda kullanilan esik
degerleri g6z 6niinde bulundurduk(23,24) ancak
genel kabul gérmus degerler icin daha cok calismaya
ihtiyac vardir. YBU hastalarinin ciddi kritik hastaliklari
ve cesitli nedenlerle ortaya cikan iletisim kisitlari
nedeni ile kas fonksiyon ve glic degerlendirmeleri tim
hastalari icine alacak sekilde yapilamamis, dolayisiyla
bu verilerin calismaya dahil edilememis olmasi ikinci
kisit olarak ortaya cikmistir. Kas kutlesi olgumleri
NUTRIC skor ve biyokimyasal belirteclerle birlikte diger
demografik veriler arasinda degerlendirilmistir. Bu
kisit YBUhastalarinda yapilan sarkopeni calismalarinin
cogu icin gecerlidir, 6zellikle bir nedenle iletigim
kurulamayan hastalarda sarkopeni tanim ve tani
araclari ile ilgili yeni calismalara ihtiya¢ vardir.

Sonug

Calismamizda, COVID-19 nedeni ile YBU’'ne kabul
edilen hastalarin hastaneye yatislarinin ilk on giiniinde
cekilen toraks BT goéruntilemelerinden elde edilen
T5 ve T12 seviyelerinde kas kesit alan dlgimlerinin
prognostik degeri olmadigi gésterilmistir. Ancak gerek
secilen radyolojik gbéruntileme yénteminin gerekse BT
cekilme zamanlamasinin bu sonuca etki edebilecedi
g6z 6nunde bulundurulmalidir. Akut-kronik sarkopeni
ayirimi, kas kitlesinin klinik sonuclara etkisi, hastalik
sureci icinde degisikliklerin belirlenmesi icin pratikte
uygulanabilirligi daha  yuksek, tekrarlanabilir
yontemlerin  gelistiriimesi  yéninde  prospektif
calismalara ihtiyag vardir.
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Etik kurul onayi

Bu calisma Hacettepe Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan
onaylanmigtir (onay tarihi: 30.03.2021, numarasi:

2021/07-14). Calismaya katilan tum katilimcilardan
yazil bilgilendirilmis onam alinmistir.

Yazarlik katkisi

Calisma konsepti ve tasarimi: SBA, EA; veri toplama:
CA, NDBY, NA; sonugclarin analizi ve yorumlanmasi:
SBA, CA; makaleyi hazirlama: SBA, CA, EA. Yazar(lar)
sonuclari gézden gecirmis ve makalenin son halini
onaylamigtir.

Finansman

Yazar(lar), calismanin herhangi bir finansal destek
almadigini beyan etmistir.

Gikar gatismasi

Yazar(lar) herhangi bir cikar catismasi olmadigini
beyan etmisgtir.
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COVID-19 yogun bakimda takip edilen ARDS hastalarinda iki farkh

ow e

deksametazon dozunun hiperinflamasyon iizerine etkinliginin retrospektif

olarak degerlendirilmesi

Retrospective evaluation of the efficacy of two different dexamethasone doses on
hyperinflammation in ARDS patients followed in COVID-19 intensive care unit
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Giris ve Amag: Yogun bakimda COVID-19 ile takip edilen ARDS

hastalarinda kullanilan iki farkli deksametazon tedavi protokoltnin klinik
ve laboratuvar sonuclarini retrospektif olarak karsilastirmak.

Yontem ve Geregler: Pandemi Yogun Bakim Uniteleri'nde
deksametazon tedavisi baslanmis hastalar iki gruba ayrildi. Grup 1: 6
mg/glin deksametazon tedavisi alanlar (n=41), Grup 2: 0-5 giin 20 mg/
gln ve 6-10 giin 10 mg/gliin deksametazon tedavisi alanlar (n=39). 0.
glinden 10. gline gruplar arasi klinik sonuclar ve laboratuvar deg@erlerin
degisimleri karsilastirid.

Bulgular: 20 mg deksametazon verilen hastalarda 0. gin APACHE ||
skorlari anlamli diizeyde yliksek tespit edildi (p: 0,039). Hastalarin yogun
bakimdaki on ginlik deksametazon tedavisi sonrasinda 0. ve 10. giin
parametre degisimleri incelendiginde; 20 mg grubunda prokalsitonin
ve D-Dimer degerlerinin istatistiksel olarak anlamli bir artis gdsterdigi
belirlendi (sirasiyla p: 0.038 ve p: 0.025). Son olarak deksametazon
tedavisinin mortalite Gizerindeki etkisi incelendi ve gruplar arasinda fark
saptanmadi.

Tartisma ve Sonug: COVID-19 yodun bakim unitelerindeki ARDS
hastalarinda, deksametazon tedavisiyle ilgili literatirde mortalite
karsilastirmalari  yapilmistir.  Bizlerse c¢alismamizda farkli olarak
mortaliteyle birlikte laboratuvar parametreleri agisindan karsilastirma
yaptik. Sonu¢ olarak; deksametazon tedavisinin klinik ve laboratuvar
parametreleri iyilestirdigi fakat fayda/zarar orani ve yan etkileri acisindan
bakildiginda; viral solunum yolu enfeksiyonlarinda oksijen tedavisi
ihtiyaci olan olgularda 6 mg dozunun, hiperinflamasyonun én planda
oldugu siddetli olgularda ise 20 mg dozunun gtivenle kullanilabilecegini
distunmekteyiz.

Anahtar kelimeler: anesteziyoloji ve reanimasyon, yogun bakim,
COVID, ARDS, deksametazon

B Merve Yaman -« drmerveyaman@hotmail.com

ABSTRACT

Introduction: To retrospectively compare the clinical and laboratory
results of two different dexamethasone treatment protocols used in
ARDS patients followed with COVID-19 in intensive care unit.

Materials and Methods: Patients who started dexamethasone treatment
in Pandemic Intensive Care Units were divided into two groups. Group
1: 6 mg/day (n=41), Group 2: 0-5 days 20 mg/day and 6-10 days 10 mg/
day (n=39). Clinical results and changes in laboratory values between
groups from day 0 to day 10 were compared.

Results: Day 0 APACHE Il scores were significantly higher in patients
who received 20 mg (p: 0.039). When the parameter changes on days 0
and 10 after 10 days of dexamethasone treatment in the intensive care
unit were analysed, it was determined that procalcitonin and D-Dimer
values showed a statistically significant increase in the 20 mg group (p:
0.038 and p: 0.025, respectively). Finally, the effect of dexamethasone
treatment on mortality was analysed and no difference was found
between the groups.

Discussion and Conclusion: Mortality comparisons have been made
in the literature regarding dexamethasone treatment in ARDS patients in
COVID-19 intensive care units. We compared mortality and laboratory
parameters. In conclusion; dexamethasone treatment improves clinical
and laboratory parameters, but in terms of benefit / harm ratio and side
effects; we think that 6 mg can be used safely in cases requiring oxygen
therapy in viral respiratory tract infections and 20 mg in severe cases
where hyperinflammation is at the forefront.

Keywords: anesthesiology and reanimation, intensive care, COVID,
ARDS, dexamethasone
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Giris

Corona Virus Disease-19 (COVID-19)’a neden olan
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) hizla yayilarak dianya saghgini tehdit
etmis olan bir virGstur (1). Vakalar asemptomatik klinik
durumdan siddetli solunum yetmezligine uzanan bir
yelpazede degiskenlik goéstermistir (2). COVID-19'un
neden oldugu solunum yetmezligi patogenezinde 2
ana surecin etkili oldugu dusunlimektedir. Bunlardan
ilki, klinik seyrin baglarinda hastaliin esas olarak
virGs replikasyonundan kaynaklanmasidir. Digeri ise
ilerleyen dénemlerde disregule immun yanit nedeniyle
doku ve organ hasarinin ortaya cikmasidir (3).

Organ hasarinda prognozu belirleyen Akut Solunum
Sikintisi Sendromu yani Akut Respiratuar Distres
Sendromu (ARDS); multifaktériyel etyolojiye sahip,
akut gelisimli, alveokapiller gecirgenlikte artmaya
bagli meydana gelen, bilateral pulmoner 6dem ve
agir hipoksemi tablosudur. Bu tabloda solunum
yetmezligine sebep olan ana faktér disregule sistemik
ve pulmoner inflamasyondur (4).

Sistemik hiperinflamasyon sonucunda ortaya ¢ikan
makrofaj aktivasyon sendromu (MAS); yakin takip
ve erken tedavi gerektiren bir tablodur. Cunku
inflamatuar sitokinlerin  kontrolsiz  Uretimi, yeni
sitokinlerin salimmini tetikleyerek ARDS ve coklu
organ hasarina neden olmaktadir (5). Artmis viral
replikasyon ve sitokin cevabin sonucunda hucrelerde
apopitoz induklenir. Endotel ve epitel hucrelerinin
apopitozu, pulmoner mikrovaskuler ve alveolar epitel
hlcrelerinde hasara neden olur ve vaskuler sizinti
meydana gelir. Bu ylzden COVID-19 hastalarindaki
ARDS patogenezinde inflamatuar mediatorler dnemli
rol oynamaktadir (6).

COVID-19 hastalarinin tani ve izlemlerinde laboratuvar
testlerinin rold oldukga 6nemlidir. Tani konulmasina
ek olarak, hastaligin siddetini belirlemek ve mortalite
riskini  6ngbrmek acisindan klinik pratikte sik
kullaniimaktadir. Yogun bakim skorlama sistemlerinin
yaninda (APACHE, SOFA vb) daha basit, kolay elde
edilebilir ve ucuzdurlar. Sistemik hiperinflamasyon

gbstergesi  olarak  hematolojik parametreler,
prokalsitonin (PCT), C-Reaktif Protein (CRP), Ferritin
ve D-Dimer degerleri COVID-19 siddeti ile iligkili
bulunan prognostik belirteclerdendir (1,7).

COVID-19 hastalarinda ki ARDS tedavisinde,
kortikosteroidlerin antiviraller ile birlikte kullaniminin
etkinligiklinik calismalardaincelenmekle birlikte siddetli
hastaligi olanlarda faydali olduguna dair calismalar
mevcuttur (8,9). Bu calismalarda farkli dozda ve tirde
kortikosteroid kullaniimistir. Halen en uygun ila¢ ve
dozun hangisi olacagi ve kortikosteroid tedavisine ne
zaman baslanacag belirsiz géralmektedir (10).

COVID-19 ve kortikosteroidler ile ilgili literatr
incelemesinde; calismalarin  ¢cogunlukla mortalite
degerlendirmesi ile ilgili oldugunu; farkh ki
deksametazon dozunun hiperinflamasyonun kontrol
alttna alinmasi acgisindan klinik ve laboratuvar
sonuclarinin  birbirleri ile henltz karsilastirimamis
oldugunu goérdik. Bu nedenle 6 mg ve 20 mg
deksametazon tedavi protokollerinin  sistemik
inflamasyon parametrelerinde fark olusturdugu
hipotezinden yola cikarak; yodun bakimda takip
edilen COVID-19 nedenli ARDS hastalarinda, iki
farkh deksametazon dozunun hiperinflamasyon
Uzerine klinik sonuglar ve labarotuvar parametrelerine
etkisini; sistemik inflamasyon penceresinden bakarak
karsilastirmay! amacladik.

Gereg ve Yontem

Calismamiz retrospektif gbézlemsel kohort calismasi
olarak yapilmistir. Galismaya 01.08.2020 - 01.03.2021
tarinleri arasinda Anesteziyoloji ve Reanimasyon
Pandemi Yodun Bakim Uniteler’nde COVID-19
enfeksiyonu tanisi Polimeraz Zincir Reaksiyonu
(PCR) testi ve/veya toraks bilgisayarli tomografisi
(BT) ile konmus ve kortikosteroid tedavisi baslanmis
hastalar dahil edilmigtir. Deksametazon baslama
gund 0. gun olarak tanimlanmistir. Grup 1‘de 6 mg/
gun deksametazon tedavisi alan, Grup 2'de ise 0-5
glin 20 mg/guin ve 6-10 giin 10 mg/gin deksametazon
tedavisi alan hastalar yer almistir.
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Hasta verileri hastane otomasyon sistemi ve hasta
dosyalarindan  retrospektif olarak saglanmistir.
Birincil sonlanim noktasi 28 gunlik mortalite; ikincil
sonlanim noktasi inflamasyon degisimi yani sifir ile
onuncu gunlerdeki laboratuvar ve klinik sonuclarinin
karsilastinimasidir.

Pandemi yogun bakim isleyisinde rutin olarak
hastalarin demografik bilgileri ve gelis solunum
durumlan kaydedilmekte, toraks BT gérintulemeleri
yapilmaktadir. Hastalarin yogun bakima kabullinde
ki solunum destek tedavi ihtiyaci; yok, nazal oksijen
kanula, rezervuarl oksijen yliz maskesi, yuksek akimli
nazal oksijen (HFNO) kanull, noninvaziv ventilasyon
(NIV) ve invaziv mekanik ventilasyon (IMV) seklinde

kayit edilmigtir.

Her hastaya tedavi baslama aninda ki guncel
Tarkiye Cumhuriyeti Saglk Bakanhg COVID-19
Tedavi Rehberi’ne uygun sekilde tedavi baslanmistir.
Hastalara uygulanan kortikosteroid (deksametazon);
takip eden yogun bakim hekiminin klinik karari ile
literatire uygun olarak; 2 farkl dozda (6 mg veya
20 mg seklinde) uygulanmistir. Takiplerinde gunluk
olarak hemogram (WBC, PLT, NEU, LYM, RDW-
CV, MPV, PDW), biyokimya (PCT, Ferritin, D-Dimer,
CRP, Albimin) ve ventilasyon (P-Plato, P-Peak,
Kompliyans) parametreleri ile klinik degerlendirmeleri
(EntUbasyon gtint, Yogun Bakim Kalis Ginu, Hastane
Kalis GUnu, Yogun Bakim Mortalite Gin(, 28 Gunlik
Yogun Bakim Mortalitesi, Hastane Mortalitesi) kayit
edilmistir. Entibasyon glnu olarak hastalarin yogun
bakima vyattiklari ginden itibaren invaziv mekanik
ventilatdr destegi ihtiyaci olup; entube edildigi gun
kabul edilmistir. Yogun bakim kalis ginU; hastalarin
yogun bakimda tedavi aldigi toplam guin sayisi olarak
kaydedilmistir. Hastane kalis gunu ise hastalarin
pandemi yogun bakim ve pandemi servisindeki
toplam kalis gununu ifade etmektedir. Yogun bakim
mortalite gini hastalarin yogun bakimda 61daga gin
sayisi olarak kaydedilmistir. 28 gunlik yogun bakim
mortalitesi 28 gun icinde &len hastalar; hastane
mortalitesi ise hastane yatisi icinde &len hastalari
kapsamaktadir.

Turk J Intensive Care 2025;23(2):104-117

COVID-19 yogun bakimda uzman hekimlerin vermekte
oldugu 2 farkl deksametazon dozunun yukarida
bahsedilen parametrelere etkisi retrospektif olarak
incelenmistir. Bu parametreler tedavi gruplari arasinda
0. ve 10. gunlere gére Kkarsilastinlmigtir. Ayrica her
iki grupta 0. ila 10. gin arasindaki tedaviye bagl
degisimler de incelenmistir.

Calismaya dahil edilme kriterleri; =18 yas olmak,
Anesteziyoloji ve Reanimasyon Pandemi Yogun
Bakim Unitesi’nde COVID-19 tanisi ile takip edilip
deksametazon tedavisi almis ARDS hastasi olmak.
Calismadan diglama kriterleri; <18 yas olmak, gebelik,
emzirme, yogun bakim yatisinin <24 saat olmasi,
deksametazon kullaniminin  kontraendike oldugu
durumlar, daha 6ncesinde deksametazon kullanimi,
konjestif kalp yetmezligi, kronik akciger hastalig,
septik sok ve laboratuvar, kultlr ve klinik destekli
enfeksiyon durumudur.

ARDS tanisi Berlin Kriterlerine gére hem klinik hem
de radyolojik parametreler ile yapilmistir. Son bir
hafta icinde ani olarak gelisen dispne ve takipne ile
birlikte, akciger grafisinde bilateral yaygin infiltrasyon
ve solunum yetmezligi tablosunun kalp yetmezIigi ile
aciklanamamasi ARDS olarak degerlendirilmistir.

istatistiksel analiz icin SPSS 18.0 programi
kullanilmistir.  Tanimlayici  istatistikler;  kategorik
degdiskenler icin sayi ve ylizde, sayisal degiskenler icin
ortalama ve standart sapma olarak verilmistir. Gruplar
karsilastirilirken kategorik degiskenler igin Ki-kare ve
Fisher Exact testi kullaniimistir. Sayisal degiskenlerin
iki grup karsilastirmalar Student-t testi ile yapiimgtir.
Degerlendiriimede anlamliik dizeyi olarak p<0.05
kabul edilmistir.

TUim yazarlar calismay tasarlamis, verileri toplamig ve
analizini gerceklestirmigtir. Ayrica makaleyi gbzden
gecirmis, dogruluguna ve verilerin eksiksizligine
taniklik etmis ve makalenin yayina sunulmasi kararini
onaylamigtir.

Hangi hastaya hangi doz kortikosteroid verilecegine,
hastalarin yogun bakimda primer tedavisini Ustlenen
uzman hekimler tarafindan, hasta klinigine goére
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guncel kilavuzlar ve yayinlar dogrultusunda karar
verilmistir.

Bulgular

Bu arastirma; 1 Agustos 2020 ile 1 Mart 2021 tarihleri
arasinda Anesteziyoloji ve Reanimasyon Pandemi
Yodun Bakim Uniteler’nde tedavi alan hastalar
ile yapilmistir. Hastalar asagidaki akis semasinda
Ozetlenmistir (Sekil 1).

Calisma % 45’1 kadin (n=36), % 55'i erkek (n=44)
toplam 80 hasta ile yapilmistir. Grup 1 (6 mg
deksametazon uygulanan) 41 hasta, grup 2 (20 mg

deksametazon uygulanan) 39 hasta icermektedir.
Hastalarin yaglar 23 ile 95 arasinda degismekte olup;
6 mg grubunda 74.20+9.955 yas, 20 mg grubunda
69.56+14.456 yas olarak saptanmugtir.

Tablo 1’de hastalarin demografik verileri g&sterilmis
ve APACHE Il skoru, gelis PCR durumu, entiibasyon
glnd, yogun bakim kalis gtin(i, hastane kalis giinti ve
yogun bakim 6lim ginu karsilastirimistir.

Uygulanan her iki doz arasinda yas, entibasyon gun,
yogun bakim kalis siresi, hastanede kalis slresi ve
yogun bakimdaki 6lim glnleri arasinda istatistiksel
olarak anlamli bir fark saptanmamistir. APACHE

416 Hasta tespit edildi.

v

Hastalar uygunluk igin degerlendirildi.

336 digland:
17 Hasta gebelik
182 Hasta YB yatisinin >24 sa olmasi

37 Hasta kronik akciger hastaligi olmasi
37 hasta KKY olmasi
56 Hasta septik sokta olmasi

12 Hasta laboratuvar/kiltir/klinik destek olmamasi

v

‘ 80 Hasta uygun bulundu.

\

[

41 Hasta Grup 1’e atandi.

10 giin boyunca 6 mg/giin deksametazon alanlar

4
41 Hasta verileri analiz edildi.

Sekil 1. Akis semasi
YB: Yogun bakim, KKY: Konjestif kalp yetmezligi

39 Hasta Grup 2'ye atand.
0-5. Giinler 20 mg/giin deksametazon

6-10. ginler 10 mg/glin deksametazon alanlar

Y
39 Hasta verileri analiz edildi.

Turk J Intensive Care 2025;23(2):104-117



108 Yaman, vd. COVID-19 ARDS'de Farkli Deksametazon Dozunun Hiperinflamasyon Uzerine Etkisi

Il skorlart 20 mg deksametazon tedavisi verilen
hastalarda, 6 mg deksametazon tedavisi alanlara gére
daha yuksek tespit edilmistir ve istatistiksel olarak
anlamli bulunmustur (p:0,039).

Tablo 2'de hastalarin gruplara goére komorbid
hastaliklar karsilastirimgtir. Karsilagtirmada
istatistiksel anlamli farklilik tespit edilmemistir.

Hastalarin yogun bakima kabultiindeki ve 10 gunlik
deksametazon tedavisi sonrasindaki 10. gun
hemogram parametreleri incelenmistir. Tablo 3’te 6

mg grubunun, Tablo 4'te 20 mg grubunun sonuclari
Ozetlenmistir. 6 mg grubunda NEU, NEU(%), LYM(%),
RDW-CV ve PDW degerleri 0. giin ve 10. giin arasinda
istatistiksel olarak anlamli bulunmustur (p:0.022,
p:0.004, p:0.01, p:0.001, p:0.001). 20 mg grubunda ise
NEU/LYM, MPV ve PDW degerleri istatistiksel olarak
anlaml bulunmustur (p:0.044, p:0.001, p:0.001).

Hastalarin yogun bakima kabulindeki ve 10 gunltk

deksametazon tedavisi sonrasindaki 10. gun

biyokimya parametreleri incelenmistir. Tablo 5te 6

Tablo 1. Demografik ozellikler ile Klinik Degerlendirmeler (APACHE Il skoru, gelis PCR durumu, entiibasyon giinii, yogun bakim kalis giind,

hastane kalis giinii ve yogun bakim 6liim ginii)

6 mg Deksametazon Grubu (n:41)

Yas (Yil) (Ort£SS) 74,249,955
Cinsiyet

Kadin n (%) 23 (56,1)

Erkek n (%) 18 (43,9)
APACHE Il Skoru (Ort£SS) 16,5916,659
Kabul PCR Durumu

Negatif n (%) 18 (43,9)

Pozitif n (%) 23 (56,1)
Entiibasyon Giinii (Ort£SS) 3,7144,026
Yogun Bakim Kalis Siiresi (OrttSS) 11,68 + 6,385
Yogun Bakimda Oliim Giinii (Ort+SS)  12,1347,088
Hastanede Kalis Siiresi (Ort£SS) 14,54+ 7,57

Ort: Ortalama, SS: Standart Sapma
a: Student’s t-test, b: Chi-Square Test; *: p < 0.05

Tablo 2. Komorbid hastaliklar

6 mg Deksametazon Grubu (n:41)

Komorbidite Var n (%) 33 (80,5)
HT n (%) 19 (46,3)
DM n (%) 10 (24,4)
KAH n (%) 9(22)
KY n (%) 5(12,2)
Kr. AF n (%) 3(7.3)
KOAH n (%) 6 (14,6)
Alzheimer n (%) 4(9,8)
Diger n (%) 13(31,7)

20 mg Deksametazon Grubu (n:39) p

69,56414,456 20,098

13 (33,3) b0,041*

26 (66,7)

20,69+10,319 a0,039*
b0,114

24 (61,5)

15 (38,5)

3,855,251 20,912

9,54+6,668 20,146

9,146,278 a0,088

11,9547,138 20,120

20 mg Deksametazon Grubu (n:39) p

36 (92,3) 0,125
21 (53,8) 0,502
14 (35,9) 0,262
8 (20,5) 0,875
4(10,3) 0,784
2(51) 0,686
4(10,3) 0,554
3(7,7) 0,744
18 (46,2) 0,185

HT: Hipertansiyon, DM: Diabetes Mellitus, KAH: Koroner Arter Hastalii, KY: Kalp Yetmezligi, Kr. AF: Kronik Atriyal Fibrilasyon; Diger: Kronik bobrek yetmezligi,
Serebrovaskiiler hastalik, Akciger kanseri, Meme kanseri, Hipotiroidi, Siroz, Renal transplantasyon, Parkinson, Malign melanom, Kronik anemi, Glioblastome multiforme,

Golyak hastaligi
Chi-Square Test; *: p < 0.05
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mg grubunun, Tablo 6’da 20 mg grubunun sonuclari
Ozetlenmistir. 6 mg grubunda ferritin, CRP, albumin
degerleri 0. giin ve 10. giin arasinda istatistiksel olarak
anlaml  bulunmustur (p:0.002, p:0.045, p:0.007).
20 mg grubunda ise prokalsitonin, ferritin, alblimin
degerleri istatistiksel olarak anlamli bulunmustur
(p:0.01, p:0.042, p:0.038).

Hastalarin yogun bakima kabullndeki ve 10 gunlik
deksametazon tedavisi sonrasindaki 10. gun
ventilasyon parametreleri incelenmistir. Tablo 7’de
6 mg ve 20 mg grubunun sonugclar 6zetlenmistir.
Plato basinci, peak basinci ve kompliyans degerleri
0. gun ve 10. gun arasinda istatistiksel olarak anlamli
bulunmustur (p:0.001, p:0.001, p:0.001).

Tablo 3. 6 mg deksametazon grubunun hemogram parametrelerinin 0. ve 10. giin karsilastiriimasi

6 mg Deksametazon Grubu (n:41) 0. giin

Beyaz Kiire (10*3/uL) (Ort£SS) 11741,94+4947,63
Trombosit (1043/uL) (Ort+SS) 236354,84+83294,48
Notrofil (10*3/uL) (Ort+SS) 10267,1£4642,35
Notrofil (%) (OrttSS) 86,28+10,98
Lenfosit (10*3/uL) (Ort£SS) 968,71+1339,83
Lenfosit (%) (Ort£SS) 9,0949,37
NEU/LYM (Ort+SS) 20,88+20,18
NEU%/LYM (Ort+SS) 0,1840,13
PLT/LYM (Ort1SS) 439,73+365,7
RDW-CV (%) (Ort£SS) 14,88+2,01

MPV (fL) (OrtSS) 10,9245,66

PDW (%) (Ort£SS) 16,21+0,42

Ort: Ortalama, SS: Standart Sapma

10. giin p
15345,4848427,66 0,058
242161,294£132580,57 0,411
13896,77+8221,36 0,022*
87,48110,36 0,004*
800,9+472,98 0,119
8,15¢7,98 0,010*
24,84+23,08 0,079
0,150,1 0,062
392,334258,27 0,092
15,3842,07 0,001*
10,37+1,57 0,106
16,3740,58 0,001*

NEU/LYM: Notrofil/ Lenfosit degeri, NEU%/LYM: N&trofil yiizdesi/Lenfosit degeri, PLT/LYM: Trombosit/Lenfosit degeri, RDW-CV: Eritrosit dagilim genisli§i-Varyasyon

katsayisi, MPV: Ortalama trombosit hacmi, PDW: Trombosit dagilim genisligi
Student’s t-testi
*: p<0.05

Tablo 4. 20 mg deksametazon grubunun hemogram parametrelerinin 0. ve 10. giin karsilastiriimasi

20 mg Deksametazon Grubu (n:39) 0. giin

Beyaz Kiire (10%/uL) (Ort£SS) 13743,29+7000,55
Trombosit (10%/uL) (Ort1SS) 255523,814137377,81
Notrofil (10%/uL) (Ort+SS) 12500+6586,78
Notrofil (%) (Ort+SS) 88,62+11,35
Lenfosit (10%/uL) (Ort1SS) 749,52+405,54
Lenfosit (%) (Ort+SS) 7,99+10,67
NEU/LYM (Ort+SS) 19,53+11,28
NEU%/LYM (Ort£SS) 0,210,17

PLT/LYM (Ort+SS) 470,6+319,26
RDW-CV (%) (Ort£SS) 14,75+2,75

MPV (fL) (Ort+SS) 9,62+1,59

PDW (%) (Ort£SS) 16,18+0,46

Ort: Ortalama, SS: Standart Sapma

10. giin p
21688,57+24044,49 0,330
204571,431134294,29 0,799
16338,1£12952,04 0,070
85,1249,49 0,084
1064,29+705,18 0,296
7,7t5,27 0,593
23,62129,04 0,044~
0,1210,1 0,221
232,421165,67 0,497
14,6512,41 0,065
10,4311,61 0,001*
16,5510,61 0,001*

NEU/LYM: Notrofil/ Lenfosit degeri, NEU%/LYM: N&trofil yiizdesi/Lenfosit degeri, PLT/LYM: Trombosit / Lenfosit degeri, RDW-CV: Eritrosit dagilim genisligi-Varyasyon

katsayisi, MPV: Ortalama trombosit hacmi, PDW: Trombosit dagilim genisligi
Student’s t-testi
*:p<0.05
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Tablo 5. 6 mg deksametazon grubunun biyokimya parametrelerinin 0. ve 10. giin karsilastiriimasi

6 mg Deksametazon Grubu (n:41) 0. giin
Prokalsitonin (ng/mL) (Ort£SS) 2,05+4,99
Ferritin (ug/L) (Ort+SS) 416,13+373,28
D-Dimer (ng/mL) (Ort£SS) 1956,16+1404,9
CRP (mg/L) (Ort+SS) 130,7£93,65
Albiimin (g/L) (Ort1SS) 2914,2

Ort: Ortalama, SS: Standart Sapma
Student's t-testi
*:p<0.05

10. giin p
4,56+12,47 0,063
476,71£422,42 0,002*
2470,1611676,06 0,445
114,5£109,5 0,045*
25,8743,77 0,007*

Tablo 6. 20 mg deksametazon grubunun biyokimya parametrelerinin 0. ve 10. giin karsilastirilmasi

20 mg Deksametazon Grubu (n:39) 0. giin
Prokalsitonin (ng/mL) (Ort£SS) 13,17425,56
Ferritin (ug/L) (Ort+SS) 537,33+519,3
D-Dimer (ng/mL) (OrtSS) 2859,71+1464,48
CRP (mg/L) (Ort+SS) 129,88+79,9
Albiimin (g/L) (OrtSS) 29,24+4,07

Ort: Ortalama, SS: Standart Sapma
Student's t-testi
*: p<0.05

10. giin p
4,48111,89 0,010*
551,814528,53 0,042~
2152,71£1214,11 0,195
82,27452,94 0,256
25,054,78 0,038~

Tablo 7. 6 ve 20 mg deksametazon gruplarinin ventilasyon parametrelerinin 0. ve 10. giin degerlerine gore karsilastiriimasi

6 mg grubu 0. giin, (n:6) 10. giin, (n:20) p
Plato Basinci (cmH,0) 28,44,16 29,414,34 0,359
Ort+SS

Peak Basinci (cmH,0) 29,844,66 3045,48 0,764
Ort+SS

Kompliyans (ml/cmH,0) 20,67+11,59  24,17+7,78 0,738
Ort+SS

Ort: Ortalama, SS: Standart Sapma
Peak Basinci: Tepe basinci
Student’s t-testi

*p<0.05

Hastalarin yogun bakimdaki deksametazon tedavisi
sonrasinda hemogram, biyokimya ve ventilasyon
parametrelerindeki degiskenlerin; 0. glinden 10.
glne kadar olan degisimleri, bu degerler arasindaki
fark A(10-0) olarak ifade edilmistir. Bu parametre
farklari her 2 grup icin Tablo 8 ve Tablo 9'da ayrintil
olarak incelenmistir. Sadece prokalsitonin ve D-Dimer
degderlerinde istatistiksel olarak anlaml farkllik tespit
edilmistir (p:0.038 ve p:0.025). Diger parametrelerde
anlaml bir fark gértimemistir.

Calismamizin birincil sonlanim noktasi olan 28 gunluk
mortalite oranlari acisindan hastalar, hem gruplara
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20 mg grubu 0. giin, (n:16) 10. giin, (n:5) P
Plato Basinci (cmH,0) 30,54,95 30,52,12 0,001*
Ort+SS

Peak Basinci (cmH,0) 28,510,671 2215,66 0,001*
OrttSS

Kompliyans (ml/cmH,0) 3049,9 32,5¢3,54  0,001*
Ort+SS

hem de cesitli faktérlere goére incelenmis ve elde
edilen bulgular Tablo 10 ile Tablo 11’de 6zetlenmisgtir.
Bu faktérler hastalarin aldiklarr deksametazon
tedavi dozu, komorbid hastallk varligi, PCR
durumu, gelis solunum paterni, toraks BT bulgusu,
deksametazon tedavisinin 10. gunundeki solunum
paterni durumudur. Bunlardan sadece gelis solunum
paterni, deksametazon tedavisinin 10.gunundeki
solunum paterni ve 10 gunlik deksametazon tedavisi
sonrasinda solunum paterni degisimi istatistiksel
olarak anlamli bulunmustur (p:0.013, p:0.001, p:0.001).
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Tablo 8. Hemogram parametrelerinin her iki grupta 0-10. giin arasindaki tedaviye bagli degisimlerinin karsilastiriimasi

6 mg Deksametazon, (n:41) 20 mg Deksametazon, (n:39) p
ABeyaz Kiire (10%/uL) (Ort+SS) 3603,55t8175,75 7945,29+23492,55 0,346
ATrombosit (10%/uL) (Ort+SS) 5806,45+145389 -50952,38+197700,65 0,238
ANGtrofil (10%/uL) (Ort£SS) 3629,68+7603,65 3838,1£11935,66 0,939
ANGtrofil (%) (OrtSS) 1,2¢10,66 -3,5¢11,64 0,139
ALenfosit (10°3/uL) (Ort+SS) -167,81+1286,88 314,76+724,51 0,126
ALenfosit (%) (Ort+SS) -0,9449,11 -0,3+11,3 0,821
ANEU/LYM (Ort1SS) 3,96125,34 4,09+26,09 0,985
ANEU%/LYM (Ort+SS) -0,0210,14 -0,07+0,17 0,237
APLT/LYM (Ort+SS) -47,414377,14 -238,19+335,82 0,067
ARDW-CV (%) (Ort+SS) 0,5+0,73 -0,142,82 0,348
AMPYV (fL) (OrtSS) -0,5545,41 0,8141,24 0,263
APDW (%) (Ort+SS) 0,16+0,46 0,3740,47 0,119

A: Degiskenlerin 0. ve 10. giin degerleri arasindaki fark (10. Giin-0. Giin)

Ort: Ortalama, SS: Standart Sapma, NEU/LYM: Notrofil/ Lenfosit degeri, NEU%/LYM: Notrofil yiizdesi/Lenfosit degeri, PLT/LYM: Trombosit / Lenfosit degeri, RDW-CV:
Eritrosit dagilim genisligi-Varyasyon katsayisi, MPV: Ortalama trombosit hacmi, PDW: Trombosit dagilim genisligi

Student’s t-testi

*: p<0.05

Tablo 9. Biyokimya parametrelerinin her iki grupta 0-10. giin arasindaki tedaviye bagl degisimlerinin karsilastiriimasi

6 mg Deksametazon, (n:41) 20 mg Deksametazon, (n:39) p
AProkalsitonin (ng/mL) (Ort£SS) 2,51+11,76 -8,7+21,48 0,038*
AFerritin (ug/L) (Ort+SS) 60,58+382,17 14,48+550,82 0,723
AD-Dimer (ng/mL) (Ort+SS) 514+2027,91 -707+1603,58 0,025*
ACRP (mg/L) (Ort+SS) -16,24115,4 -47,61483,62 0,290
AAlbiimin (g/L) (OrttSS) -3,13+4,09 -4,19+4,65 0,389

A: Degiskenlerin 0. ve 10. giin degerleri arasindaki fark ( 10. Giin-0. Giin )
Ort: Ortalama, SS: Standart Sapma

Student’s t-testi

*:p<0.05

Tablo 10. 28 giinliik yogun bakim mortalitesine gore karsilastiriimasi

Mortalite Yok, (n=19) Mortalite Var, (n=61) p
6 mg tedavi grubu n (%) 9(22) 32 (78) 0518
20 mg tedavi grubu n (%) 11(28,2) 28 (71,8) '
Chi-Square Test
*: p<0.05
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Table 11. 28 giinliik yogun bakim mortalitesine etki eden faktorlerin karsilastiriimasi

Mortalite Yok, (n=19)

Ek hastaliklar n (%)

Yok 4 (36,4)

Var 15(21,7)
HT 7(17,5)
DM 6 (25)
KAH 3(17,6)
KY 0
Kr. AF 1(20)
KOAH 1(10)
Astim 0
Alzheimer 0
Diger 10 (32,3)
Toraks tomografi bulgulari n (%)

Tutulum yok 1(16,6)

Covid 19 uyumlu 3(11,1)

Bileteral yaygin tutulum 15(31,9)
Gelis solunum paterni n (%)

Spontan solunum 18 (31)

Entiibe 1(4,5)
10.giinlindeki solunum paterni n (%)

Spontan solunum 19 (76)

Entiibe 0

Kr. AF: Kronik atriyal fibrilasyon
Chi-Square Test ve FisherExact Test
*: p<0.05

Tartigma

Calismamizda deksametazon dozlarinin 28
gunlik mortaliteye etkisinin yaninda; sifir ile
onuncu gunlerindeki laboratuvar parametrelerine,
ventilasyon parametrelerine ve klinik sonuclara
etkisini hiperinflamasyon penceresinden bakarak
karsilastirdik. Bunun  sonucunda  uygulanan
deksametazon dozunun mortalite Uzerine etkisi
olmadigini, fakat inflamasyonu baskilamada ve
mekanik ventilasyondaki akciger mekanikleri Uzerine
20 mg dozunun bazi olumlu farklar olusturdugunu
gozlemledik.

Literatirde SARS-CoV-2’ye bagli olanlarla birlikte gesitli
nedenlerle ARDS gelisen hastalarda deksametazon
kullanimini  inceleyen calismalar
calismalarda 06zellikle deksametazon

mevcuttur. Bu
tedavisinin
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Mortalite Var, (n=61) p
7 (63,6) 0,290
54 (78,3)
33(82,5) 0,189
18 (75) 0,863
14 (82,4) 0,505
9 (100) 0,076
4(80) 0,839
9 (90) 0,275
1(100) 0,574
7(100) 0,122
21(67,7) 0,155
5(83,3)
24 (88,8) 0,118
32 (68)
40 (68.6) 0,013+
21 (954
6 (24) 0,001%*
27 (100)

mortalite ve ventilasyon ihtiyacina olan etkisi
arastinlmistir (1,2,9-11). Bu ¢alismalar arasinda énemli
bir yeri olan Recovery ¢alismasinin yayinlanmasindan
bu yana oksijen tedavisine ihtiyac duyan COVID-19
hastalarinin tedavisinde kullanilmak Uzere &nerilen
deksametazon dozu 6 mg seklinde olmustur (10).
Ancak daha ytiksek bir dozun COVID-19 hastalarinda
mortalite acgisindan daha etkili olabilecegini gosteren
calismalar da yapilmistir (11). Calismamizda kullanilan
yuksek deksametazon dozu COVID-19 ve COVID-19
disit ARDS hastalarinda faydasi gdsterilen &6nceki

calismalara dayanarak secilmistir (2,11,12).

Calismamizda uygulanan her iki doz arasinda
cinsiyet acisindan istatistiksel olarak anlamli bir
fark saptanmistir. Hastalarin % 55’i erkek olarak

tespit edilmisti. Bu sonucun Abate’'in(13) yaptig
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meta-analiz cgalismasinda da belirttigi gibi; erkek
cinsiyetin hiperinflamasyon ve ARDS gelisiminde
daha riskli bulundugu sonucuna paralel oldugunu
dusunmekteyiz.

Yogun bakimda takip edilen hastalarin prognozlarini
ve mortalite risklerini degerlendirmede siklikla
skorlama sistemleri kullanilmaktadir (14). Bu amagcla
calismamiza dahil ettigimiz APACHE Il skorunun
istatistik  sonuclarini  inceledigimizde; 20 mg
deksametazon verilmis grupta daha ylUksek oldugunu
gordik. CAO’nun(15) 2021 yiindayaptigicalismasinda;
kritik COVID-19 hastalarinda daha yuksek APACHE I
skorlarinin bulunmasinin, populasyondaki mortaliteyi
Ongdérdigund  belirtmigtir.  Galismamizda  hangi
hastaya hangi doz deksametazon verilecegine;
hastalardan sorumlu primer hekimler; hastalarin
klinik durumlar, gtincel kilavuzlar ve yayinlara gére
karar vermistir. Elde ettigimiz veriler dogrultusunda;
hastaneye basvuruda genel durumu daha kétu olan,
orta ve agir siddetteki hastalara daha ytiksek doz (20
mg) kortikosteroid tedavisi baglandigini gérmekteyiz.
ARDS gibi ylUksek mortalite oraninin beklendigi
hastalarda, APACHE Il skorlarinin da ylksek olmasi;
orta ve agir siddetteki COVID-19 hastalarina 20 mg
deksametazon tedavisinin daha fazla tercih edilmesini
gOsterilebilir.  Bunun altinda yatan dusUncenin
hiperiflamasyonun 20 mg ile daha fazla baskilanma
stratejisi oldugunu belirtebiliriz.

Literatirdeki pek cok calismada COVID-19 hastalari
icin komorbid hastalik varligi yiksek risk faktdr( olarak
degerlendirilmistir  (1,7). Hastalarimizin  komorbid
hastalik varliklar incelendiginde her 2 grup arasinda
anlamli bir fark bulunmamistir. Bu sonuc her iki grubun
yandas hastalklar acisindan homojen dagildigini
gbstermektedir. Bu da bize her iki deksametazon
dozunu benzer yandas hastallk zemininde benzer
gruplarda karsilastirma firsati saglamistir.

Calismamizda mortalite degerlendiriimesinin
yaninda; literatirde COVID-19 vakalarinda heniz
incelenmemis olan iki farkll deksametazon dozunun
etkiledigi laboratuvar parametrelerinin inflamasyon
penceresinden karsilagstirmasina  yer  verdik.

Hastalarin yogun bakimdaki 10 gtinlik deksametazon
tedavisi sonrasinda ki hemogram parametrelerinde
ki degiskenlerin her iki deksametazon dozu grubu
icinde 0. gunden 10. glne dogru degisimlerinin
karsilagtirimasinda; 6 mg grubunda NEU, NEU %,
RDW-CV ve PDW degerleri istatistiksel olarak anlamli
artis gosterirken, LYM % degeri sistemik inflamasyonun
artmasini destekler sekilde dusus gdstermistir. 20 mg
grubunda ise NEU/LYM, MPV ve PDW degerleri yine
sistemik inflamasyonun artmasini destekler sekilde
istatistiksel olarak anlamli artis géstermistir. Literaturi
inceledigimizde; COVID-19 hastalarinda NEU, NEU
%, RDW-CV, PDW, NEU/LYM, MPV, ferritin, CRP
ve prokalsitonin parametrelerinin arttigini gdsteren
calismalar ile birlikte; uygulanan tedavi ile bahsi
gecgen inflamatuar parametrelerinin degisebilecegini
goérdik (1,7). Ornegin Azizmohammadi(16) yaptigi
bir calismasinda COVID-19 ile takip edilen hastalara
uygulanan deksametazon ve antiviral tedavinin
NEU ve NEU %’ini disUrdiGgani rapor etmistir. Son
zamanlarda yine RDW-CV’nin sistemik inflamasyon ile
ilerleyen sepsis veya ARDS gibi hastaliklarin mortalite
degerlendirmesinde yararl bir gésterge olabilecegini
bildiren yayinlar mevcuttur (17). Zinellu ve ark.(18)
yaptiklar bir meta-analiz calismasinda, yuksek RDW-
CV degerlerinin COVID-19 siddeti ve mortalitesi
ile 6nemli olgtde iliskili oldugunu gdstermislerdir.
Kan sayimlarinda rutin bakilan bir baska parametre
olan MPV degeri ile mortalite arasinda Gucli ve
arkadaslarinin COVID-19 hastalarinda yaptiklari bir
calismada da anlamlh bir iliski tespit edilmigtir. Ayni
calismada PDW’nin sepsis gibi COVID-19 hastalarinda
dayuksek seviyelerde bulundugu gosterilmistir (19,20).
Calismamizda karsilastigimiz sonuglarla hem 6 mg
hem de 20 mg gruplarinda, 10 gunlik tedavi sonunda
hiperinflamasyonun tamamen baskilanamadigini;
ARDS tablosunun ilerleyip hastalarin entlibe olmasini
takiben, kontrolsiiz inflamasyonun  mortaliteye
yadsinamaz katkisini fark ettik. Bununla birlikte ve bunu
destekler sekilde 0. giindeki hiperinflamasyon sebepli
ARDS ile entlibe edilen ve invaziv mekanik ventilasyon
tedavisi alan hastalarda, entibe olmayan hastalara
g6re anlamli bir mortalite artisi gézlemledik. Sistemik
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hiperinflamasyonun baskilanmasinda deksametazon
tedavisinin yaninda diger immunsupresif
medikasyonlarin  gerekliliginin, tedavi seyrinde
gunlik olarak degerlendiriimesi gerektigi tekrar gin
yuzine gikmaktadir. Hastalarin yogun bakimdaki 10
gunlik deksametazon tedavisi sonrasinda biyokimya
parametrelerindeki degiskenlerin heriki deksametazon
dozu grubu icinde 0. ginden 10. gliine dogru
degisimlerinin  karsilastinimasinda; inflamasyonun
artisini destekler sekilde 6 mg grubunda ferritin
degerleri istatistiksel olarak anlaml artis ve albumin
degerleri diisUs gosterirken; inflamasyonun azalmasini
gOsteren CRP degerlerinde dusis gézlenmistir. Ayrica
10 glnluk tedaviye cevap olarak 20 mg grubunda
antihiperinflamasyon lehine prokalsitonin degerlerinde
anlaml bir disme oldugu ancak ferritin yUksekligi ve
albumin dusukliga farkedilmistir. Bu da inflamasyon
artisini  desteklemektedir. Literatire baktgimizda
prokalsitonin, ferritin, CRP ve D-Dimer gibi biyokimyasal
parametrelerin seviyelerinin COVID-19 hastalarinda
Ozellikle ciddi hastallk durumunda yukseldigi
gosterilmistir (21). 2023 yilinda Hong ve ark.(22)
yaptiklarl bir meta-analiz calismasinda, glukokortikoid
tedavisinin siddetli COVID-19 hastalarindaki sistemik
inflamatuar yanita etkisini arastirmiglardir. Calisma
sonucunda metilprednizolonun hiperinflamasyonu
deksametazondan daha iyi baskiladigini ifade
etmislerdir. Bu calismada ele aldiklar inflamatuar
belirtecler ise CRP ve ferritindir. Literatir( incelemeye
devam ettigimizde deksametazonun COVID-19
tedavisindeki dozunun, ferritin ve CRP duzeylerine
olan etkisiyle ilgili yapilmis bir calismaya rastlamadik.

Calismamiz sonucunda hem 6 mg hem de 20 mg
deksametazon dozu gruplar, kendi iclerinde 0. ve
10. gin hemogram ve biyokimya parametrelerinde
inflamasyonu baskilayamadiklari ortaya ¢ikmgtir.
Antihiperinfamatuar  etkinik 6 mg grubunda
sadece CRP duslUsinde; 20 mg grubunda ise
prokalsitonin dusltsinde kendini gd&stermistir. Bu
yUzden deksametazonun iki dozunun da tam olarak
inflamasyonu baskilayamadigini distinmekteyiz.

Turk J Intensive Care 2025;23(2):104-117

Calismamizin bu noktasinda ventilasyon
parametrelerine  baktigimizda, = hemogram ve
biyokimyasal parametrelerin  antihiperinflamatuar

etkinlik basarisizligina zit olarak sasirtici bir sonug
karsimiza cikmaktadir. 20 mg grubunda 0. gtinden 10.
glne dogru plato basinci ve tepe basincinin azaldigini,
kompliyansin ise arttigini belirledik. Bdyle bir etkiye
6 mg grubunda rastlamadik. Fakat bu parametre
degisimlerinin  saglkh bir karsilastrma yapma
noktasindaki sinirlayici bir durumu da; takip sirasinda
entlbe hasta sayilarindaki degisimin bir kisminin hasta
kayiplarindan kaynaklanmasidir. Ozellikle, 20 mg
grubunda 10. gtindeki entlbe hasta sayisinin disusu,
bazi hastalarin kaybedilmesi sonucu gerceklesmisgtir.
Bu nedenle bu sonucun gruplar arasinda tedavi
etkinligini karsilastirmada dikkate alinmasi gerektiginin
altini cizmek Literatirde benzer sekilde
sonugclar olan Villarin(4) yapmis oldugu bir calisma
mevcuttur. Bu calismada entibe olan multifaktoriyel
kékenli ARDS hastalarna 20 mg deksametazon
verilmis ve ventilatdre bagll gun sayisinin daha az
oldugu bulunmustur. Keskinidou ve ark.(23) yaptid
baska bir calismada ise 6 mg deksametazonun
Ozellikle entibe olan ve tedaviye ilk 1 hafta icinde
baslananlarda daha faydali oldugu bulunmustur.
Bu sonug¢ inflamasyonun baslamasini 6énlemek icin
ideal olarak kortikosteroidlerin inflamasyonun erken
evrelerinde baslanmasi gerektigine inanmamiza
yol acmistir. 20 mg veya 6 mg dozlarinin hangisinin
secilmesi gerektigi ise henliz cok net degildir.

isteriz.

Calismamizin bir diger bashd olan gruplar arasi
laboratuvar parametrelerinin 0. ginden 10. gune
dogru degisimlerini  (A) inceledigimizde ise
ventilasyon parametrelerindeki iyilesmeyi destekleyen
baz verilere rastladik. 10 gUnlik deksamezaton
tedavisi sonrasi biyokimya parametrelerinde iki grup
arasinda prokalsitonin ve D-Dimer degerlerinde
istatistiksel olarak anlaml farkllik tespit ettik. Her 2
parametrede 6 mg grubunda artma egilimindeyken;
20 mg grubunda disme gdstermistir. Yani 20 mg
grubunda prokalsitonin ve D-Dimer duzeylerinin
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10 gunlik tedavi ile baskilanmis oldugunu bulduk.
Bulgularimizi literattir ile karsilastirdigimizda; Taboada
ve ark.(10) yaptidi bir calismaya rastladik. Hastanede
yatan 200 COVID-19 hastasinda deksametazon
dozlanni karsilastirdiklarini ve 20 mg dozunun Klinik
koétllesmeyi daha iyi baskiladigini belirtmis olduklarini
o6grendik. Gabarre ve ark.(24) baska bir calismada kritik
hastaligi olan COVID-19 hastalarinda deksametazon
kullaniminin hem proinflamatuar hem de prokoagulan
aktivitede sagladigini  gdstermislerdir.
Bizler calismamizda buldugumuz sonuclar ile bu
durumu antihiperinflamasyona ve bunun sonucunda
prokoagulan aktivitede azalmaya baglamaktayiz.
Ayrica COVID-19 veya baska nedenli hiperinflamatuar
kliniklerde, D-Dimer ve prokalsitonin dizeyi azalmasi
ile ventilasyon parametreleri iyilesmesi arasindaki
iliskinin irdelenmesinin gelecekte bize dnemli bilgiler
kazandiracagini distinmekteyiz.

azalmay!i

Calismamizin birincil sonlanim noktasina
geldigimizde 28 gunlik mortalite agisindan 6 mg
ve 20 mg deksametazon tedavisi verilen gruplar
karsilastirdik. istatistiksel olarak anlamli bir fark
bulamadik. Literatirde COVID-19 hastalarinda yapilan
en genis kapsamli Recovery calismasinda, 6 mg
uygulanan hastalarda 28 gtinlik mortalitenin distagu
belirtilmigtir (2). Villar(11) ise 20 mg deksametazon
tedavisi uyguladigi cok merkezli ARDS calismasinda
genel mortalitenin azaldigini tespit etmistir. Literatirde
deksametazonun SARS-CoV-2’ye bagl gelisen ARDS
mortalitesini azalttigini gosteren ve yukarida bahsi
gecen bircok yayin(1,2,9-11) olmakla birlikte; doz
konusunda inflamasyon acisindan bir karsilastirma
olmadigini gérduk. Calismamizin her iki grupta goértlen
yuksek mortalite sonuclarna iliskin; pandeminin
cok erken safhasinda henliz asisiz bireylerdeki
kontrolsliz hiperinflamasyonun ve yodun bakima
ge¢ basvurunun etkili oldugunu dustinmekteyiz.
Bu nedenle deksametazon kullanirken inflamatuar
belirteclerin seyrinin yakindan ve monitérize sekilde
takip edilmesinin 6nemli oldugunu disinmekteyiz.

Mevcut bilgimize goére; yogun bakimda takip edilen
COVID-19 ARDS hastalarinda deksametazon dozunun
etkisini; hem klinik hem laboratuvar parametreler
acisindan degerlendiren, sistemik inflamasyon
belirteglerinin tedavi dncesi ve sonrasi karsilastirildig
bir calisma bulunmamaktadir. Galismamiz bu anlamda
bir ilk olma 6zelligi tagimaktadir.

Sonug olarak; yogun bakim Unitelerinde COVID-19
tanisi ile takip edilen ARDS hastalarinda 20 mg
deksametazon tedavisinin ventilasyon ve laboratuvar
parametreleri biraz daha iyilestirdigi fakat mortaliteyi
degistirmedigini gdzlemledik. Fayda/zarar orani
acisindan bakildiginda; eger hastamizin  klinik
durumunda hiperinflamasyon 6n planda ise 20 mg
dozu tercih edilebilecegini ancak hiperinflamasyonun
O6n planda olmadigi oksijen tedavisi ihtiyaci olan
hastalarda ise 6 mg deksametazon dozunun
tercih  edilebilecegini  6neriyoruz. Klinik durum
degerlendirmesi yaninda, Wang ve ark. (25) yaptiklari
bir calismada belirttikleri gibi, bu tercihe yardimci
olabilecek interldkin 6 (IL-6) diizeyinin calisiimasi
da dustnulebilir. Ayrica kortikosteroidlerin yan etki
potensi dikkate alindiginda inflamasyonu kontrol
altina almak amaciyla 6 mg deksametazon tedavisinin
20 mg deksametazon tedavisine tercih edilebilecegini
de unutmamak gerekir. COVID-19 tedavisinde
sistemik kortikosteroidlerin etkinligini ve guvenligini
degerlendiren, 11 randomize kontrolli calismayi
iceren bir derlemede; sistemik kortikosteroidlerin
muhtemelen  COVID-19’lu  hastaneye yatinimis
kisilerde tim nedenlere bagli 6limleri hafifce azalttig
belirtiimigti.  Ayni  derlemede kortikosteroidlerin
farkli dozajlarini veya zamanlamasini degerlendiren
yayinlanmis bir calismaya rastlanmadigi ifade
edilmistir (26). Bununla beraber COVID-19 tedavisinde
kullanilacak kortikosteroid tirt, dozu, kullanim zamani
ve tedavi suresince takip edilecek parametreler
icin daha buylk, randomize, kontrolll, prospektif
ve cok merkezli calismalara ihtiyag duyuldugunu
distunmekteyiz.

Turk J Intensive Care 2025;23(2):104-117
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Sonug

GUnimUz pandemiler caginda kortikosteroidler,
sadece COVID-19 icin degil; baska hiperinflamatuar
viral hastaliklarin tedavisinde de kullanilacaktir.

Bundan dolayr hiperinflamasyonun eslik ettigi
diger viral solunum yolu enfeksiyonlarinda oksijen
tedavisi ihtiyaci olan olgularda 6 mg deksametazon
dozunun, hiperinflamasyonun 6n planda oldugu
siddetli olgularda ise 20 mg dozunun gulvenle

kullanilabilecegini éngérmekteyiz.

Kisithhiklar

Calismamiz retrospektif olarak gerceklestiriimigtir.
Hasta sayisinin dusik olmasin, tek merkezde
yapiimis olmasini ve deksametazonun yan etkilerinin
kisitliklar  olarak

01.08.2020°den
01.03.2021 tarihine kadar surmustir. Yani siddetli

COQOVID-19 hastalarinin tedavisinin, 6zellikle es zamanli

incelenmemesini  calismamizin

gbrmekteyiz. Ayrica calismamiz

tedaviler ve destekleyici bakim acgisindan buyuk
Olclde degistigi ve asilamanin henliz baslamadigi bir
zaman dilimini kapsadigini belirtmek isteriz.

Etik kurul onayi

Bu calisma Kitahya Saglk Bilimleri Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
17.03.2021,
Calismaya katlan tdm

tarafindan onaylanmistir (onay tarihi:
2021/05-04).
katiimcilardan yazil bilgilendirilmis onam alinmistir.

numarasl:

Yazarlik katkisi

Calisma konsepti ve tasarimi: MY, MET, CB; veri
toplama: MY; sonuclarin analizi ve yorumlanmasi: MY,
MET, CB; makaleyi hazirlama: MY, MET. Yazar(lar)
sonuclari gézden gecirmis ve makalenin son halini
onaylamigtir.
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Finansman

Yazar(lar), calismanin herhangi bir finansal destek
almadigini beyan etmistir.

Cikar ¢catigmasi

Yazar(lar) herhangi bir c¢ikar gatismasi olmadigini
beyan etmistir.
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Do critical care nurses recognize delirium adequately? A cross-sectional

multicenter study

Yogun bakim hemsireleri deliryumu yeterince taniyor mu? Kesitsel ¢ok

merkezli bir calisma

Oznur Erbay Dalli'®, Gulbahar Galiskan2®, Halil Erkan Sayan3®, Vahit Dalkizan2®, Yasemin Yildinm?®,

Ferda Kahveci®

'Department of Internal Medicine Nursing, Faculty of Health Sciences, Bursa Uludag University, Bursa, Tlrkiye

2Department of Anesthesiology and Reanimation, Intensive Care Unit, Bursa City Hospital, Bursa, Tiirkiye

sDepartment of Anesthesiology and Reanimation, Bursa Yiiksek Ihtisas Training and Research Hospital, University of Health Sciences, Bursa, Tiirkiye
“Department of Internal Medicine Nursing, Faculty of Nursing, Ege University, izmir, Tiirkiye

*Department of Anesthesiology and Reanimation, Intensive Care Unit, Bursa Acibadem Hospital, Bursa, Turkiye

ABSTRACT

Objective: Delirium is a common and often misdiagnosed condition
associated with increased mortality and cognitive dysfunction in
intensive care units. Critical care nurses have a unique opportunity as
healthcare providers to assess for and early identify delirium. This study
aimed to investigate the knowledge of critical care nurses about delirium
care.

Materials and Methods: The study were conducted between April
2022-July 2022 with critical care nurses who had at least one year of
experience working in three hospitals. The study data were collected
with the “Nurse Characteristic Form” and “Delirium Care Knowledge
Questionnaire”.

Results: In total, 253 nurses completed the test. The overall mean score
was 10.66+2.29 (possible range 0-16). Correct answers for the subject
areas were as follows: (a) 71.1% in symptoms, types, and outcomes; (b)
71.4% in high-risk groups; (c) 81.5% in predisposing and precipitating
factors; and (d) 42.7% in assessment and detection. The questions with
a high percentage of wrong answers were related to delirium subtypes
and assessment. Delirium knowledge scores increased significantly
with increasing age and with greater work experience (p<0.05).

Conclusion: The results of this study reveal the need to improve the
ability of critical care nurses to accurately identify and assess delirium
by using valid tools.

Keywords: critical care, delirium, intensive care unit, knowledge, nursing

0z

Amag: Deliryum, yogun bakimlarda artan mortalite ve bilissel islev
bozuklugu ile iliskili yaygin gorilen ve siklikla yanlis teshis edilen bir
durumdur. Yogun bakim hemsireleri, deliryumu degerlendirme ve erken
teshis etmede saglik profesyonelleri olarak essiz bir konuma sahiptir.

Bu galismanin amaci, yodun bakim hemesirelerinin deliryum bakimi
hakkindaki bilgi diizeylerini belirlemektir.

Gerec ve Yontem: Calisma Nisan 2022-Temmuz 2022 tarihleri arasinda
Uic hastanede en az bir yil yogun bakim deneyimine sahip hemsireler ile
yUritiimastar. Galisma verileri “Hemsire Ozellikleri Formu” ve “Deliryum
Bakimi Bilgi Degerlendirme Testi” ile toplanmigtir.

Bulgular: Toplam 253 hemsire ¢alismayl tamamladi. Deliryum bilgi
duzeyi testine iliskin genel ortalama puan 10.66=2.29 (aralik 0-16 puan)
idi. Testte yer alan konu alanlar icin dogru cevaplar: (a) semptomlar,
tipler ve hasta sonuclari icin %71.1; (b) yliksek risk gruplart icin %71.4; (c)
predispozan ve presipitan faktorler icin %81.5; ve (d) degerlendirme ve
tespit etme icin %42.7 olarak saptandi. Yanls cevap ylzdesinin yUksek
oldugu sorular deliryum alt tipleri ve degerlendirme ile ilgili sorulardi.
Deliryum bilgi dlzeyi skorlarinin yas ve is deneyimi arttikca anlamli
olarak arttigi saptandi (p<0.05).

Sonug: Bu calismanin sonuglari, yogun bakim hemsirelerinin gegerli
ve uygun araclar kullanarak deliryumu dogru bir sekilde tanimlama ve
degerlendirme becerilerini gelistirme ihtiyacini ortaya koymaktadir.

Anahtar kelimeler: kritik bakim, deliryum, yogun bakim Unitesi, bilgi,
hemsirelik
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Introduction

Delirium is a syndrome characterized by acute
alteration in attention, awareness, and cognition,
resulting from a medical condition that is cannot
be fully explained by a pre-existing neurocognitive
disorder (1). While the incidence of delirium in the
intensive care unit (ICU) varies between 22-45%, this
rate rises to 85% in patients receiving mechanical
ventilation (MV) support (2,3).

Delirium in the ICU is associated with important
clinical outcomes such as longer ICU stay or MV
support, higher mortality, and long-term deterioration
in cognitive status after discharge (4,5). This was
emphasized by the recent COVID-19 pandemic, which
caused an increase in ICU admissions, triggering
risk-factors for delirium (e.g., hypoxia,
inflammation, social isolation, and distancing from
family) and in effect increased the associated adverse
clinical outcomes (6,7). The pandemic underscored
the importance of early detection of delirium and
controlling it with multi-component treatment methods
(pharmacological and non-pharmacological) (6).

several

Critical care nurses (CCNSs) are in a unique position
to detect delirium early, identify possible causes,
and provide appropriate care, which are critical
in improving the quality of care of patients and the
patient outcomes (8). Hence, CCNs must put their
delirium care knowledge into practice to recognize
delirium and provide effective care. However, delirium
remains an often missed diagnosis in the ICU, and
it has been shown that nurses do not recognize
delirium and are not sufficiently familiar with using
tools for the assessment of delirium (9-11). The
Clinical Practice Guidelines for the Prevention and
Management of Pain, Agitation/Sedation, Delirium,
Immobility, and Sleep Disruption in Adult Patients in
the ICU (PADIS) recommend daily routine screening
with valid assessment tools for delirium in the ICU (12).
However, this recommendation is not put into practice,
especially in Turkey, and delirium continues to be a
significant problem (13). This lack of implementation
of recommendations leads to questions on whether

CCNs in Turkey provide appropriate care for patients
with delirium. It is crucial for nurses to possess
adequate knowledge regarding delirium to provide
effective care for these patients. Therefore, this study
aimed to investigate the knowledge and awareness of
CCNs about delirium care.

Materials and Methods

Design, sample and setting

This cross-sectional research was conducted between
April 2022-July 2022 with CCNs working in three
training and research hospitals in Bursa, Turkey’s
4th largest city. The ICUs in these hospitals are all
secondary and/or tertiary level and provide care for
critically ill patients.

At the start of the study, 654 nurses were working in
the adult ICUs of the hospitals. No sample selection
was performed for the study; we attempted to reach
all nurses who met the inclusion criteria. The inclusion
criteria were as follows: (a) volunteering to participate
in the study, and (b) working in the adult ICUs for at
least one year.

Data collection process and instruments

The researchers collected study data through face-to-
face surveys conducted at the research centers. In the
ICUs where the study was conducted, eligible nurses
were informed about the study, and data collection
began after obtaining their written and verbal consent.
The study data were collected with the “Nurse
Characteristic Form” and “Delirium Care Knowledge
Questionnaire (DCKQ)”.

Nurse Characteristics Form: This form, prepared
by the researchers, included questions about the
sociodemographic information of the ICU nurses
(age, gender, educational status, etc.) and the
characteristics of their work environment (type of ICU
unit, work experience, etc.).

Delirium Care Knowledge Questionnaire (DKCQ):
This questionnaire was developed by Ho et al. (2021)
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to determine CCNs’ level of knowledge about delirium
care (14). During the development of the tool, available
scientific evidence was taken into consideration,
including: (a) the “Delirium Care Pathways,” which set
the national standards for delirium care in Australia;
(b) the Society of Critical Care Medicine’s PADIS
guideline; (c) the Scottish Intercollegiate Guidelines
Network evidence-based national clinical guidelines
in Scotland; and (d) the results of meta-analyses
for deliium assessment and detection (14). The
DCKQ consists of 16 items designed to measure
(@) symptoms, types, and outcomes; (b) high-risk
groups; (c) predisposing and precipitating factors;
and (d) assessment and detection of delirium care
knowledge. The correct answer to each item is scored
as 1 point and incorrect or blank answers are scored
as 0 points, with the total score ranging from 0 to 16
(14). While most of the items consist of questions with
four options, there are also questions with two or five
options. In the validity and reliability assessments, the
internal consistency and intra-class correlation of the
DCKQ were high (0.85 and 0.97, respectively) (14).

Pilot test was conducted with 80 participants (five
times the number of items in the DCKQ) to adapt the
DCKQ into Turkish and to evaluate its psychometric
properties (language and content validity; internal
consistency reliability). Firstly, the language validity
of the Turkish version of DCKQ (DCKQ-T) was
investigated. At this stage, an expert panel was
formed by individuals who were proficient in the
English language and experienced in the field of ICU
and delirium. An expert panel of seven, including two
professors (MD), one intensive care specialist (MD),
two nursing faculty members (PhD), and two CCNs
(with experience of 10 years and more), translated
the measurement tool from English to Turkish. By
comparing the feedback of the expert panel, care was
taken to select the most appropriate expressions in
the translation of the measurement tool. The Turkish
version of the measurement tool was translated back
to English by an independent linguist who did not
know about the tool. It was determined that there was
a high level of similarity between the translation of the
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measurement tool from Turkish to English and the
original, indicating semantic equivalence.

After ensuring the DCKQ-T’s linguistic validity, the
content validity was investigated. An expert panel of
five, including two professors (MD), two nursing faculty
members (PhD), and one CCN (with over 10 years of
experience), were asked to examine the suitability of
the items in the DCKQ-T in terms of clarity, scientific
content, and measurement and evaluation according
to the Davis technique (15). The experts evaluated
each item on a four-point scale as (a) the item is
appropriate, (b) the item is appropriate but needs
minor revision, (c) the item needs major revision, or
(d) the item is not appropriate. The number of experts
marking (a) and (b) for a particular item was divided
by the total number of experts to obtain a content
validity index (CVI), which is expected to be 0.80
or higher for a valid item (15). Based on the expert
panel’s assessment, the CVI values for the DCKQ-T
items ranged from 0.80 to 1.00.

Finally, the internal consistency of the measurement
tool was determined by the Kuder-Richardson formula
(KR-20), which is commonly used to measure the
reliability of binary choice tests (i.e., 0-1 or pass-
fail) (16). The KR-20 values range from 0 to 1, and
the closer the value is to 1, the better the internal
consistency; KR-20 values of 0.70 and above are
considered acceptable (16). The internal consistency
of the DCKQ-T was found to be high (0.87 for pilot
sample, 0.91 for main sample).

After completing the pilot test and ensuring the
validity and reliability of the questionnaire, we began
measuring nurses’ knowledge level of delirium.
Nurses who were included in the pilot test phase
were excluded from this phase. The instruments were
completed in 10-15 minutes.

Ethical considerations

This study was approved by the Bursa Uludag
University Health Sciences Research and Publication
Ethics Committee (Decision no: 2022-03/09). Each
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investigator obtained the necessary permissions
to conduct the study from the management of their
respective hospitals. Verbal and written informed
consent was obtained from CCNs for participation in
the study.

Data analysis

The data were analyzed with Statistical Package for
the Social Sciences (SPSS version 23, SPSS Inc,
Chicago, USA). The responses were coded as binary
variables (1: correct, O: false). The normal distribution
of the data was analyzed using the Shapiro-Wilk test.
Descriptive statistics such as frequency, percentage,
mean and standard deviation were used to present the
data about the characteristics of participating nurses.
Two-group comparisons were performed using
Pearson’s chi-square or Fisher's exact test, Mann-
Whitney U, or Kruskal-Wallis tests, as appropriate. The
level of statistical significance was set as p < 0.05.

Results

Socio-demographic and intensive care
characteristics of nurses

The study sample consisted of a total of 333 nurses
and the rate of participation among nurses was 50.9%
(Figure 1). A total of 80 nurses who participated in the
first pilot test for the psychometric evaluation of the
questionnaire were excluded from the sample. As a
result, the final sample size was 253 nurses.

The socio-demographic characteristics of the nurses
and the characteristics of the ICUs where they work are
summarizedinTable 1. The mean age ofthe participants
was 31.56+5.41; the majority were female (68.4%) and
had a bachelor’s degree (81.8%). The average years
of professional experience was 7.61+5.50 while the
average years of ICU work experience was 4.83+3.54.
The ICUs where the nurses worked were mostly listed
as mixed (medical+surgical patients) and internal
medicine ICUs (34.4% and 35.2%, respectively). Only
27.3% of the nurses stated that they had received
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Hospital A Total response number: 85
Number of CCNs: 123 -Pilot test sample: 18
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Hospital B Total response number: 116
Number of CCNs: 200 -Pilot test sample: 27
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Hospital C Total response number: 132
>
Number of CCNs: 331 -Pilot test sample: 35
- - J/

Total 3 hospitals, 654 CCNs
e Sample: 333 nurses with response rate %50.7
e Pilot test for psychometric assesment of tool: 80 nurses
e  Final sample: 253 nurses

Figure 1. Sampling characteristics of the critical care nurses

training on delirium care in the last one year, while
65.2% of the trainees did not find this training
sufficient and up-to-date. More than half of the nurses
(56.5%) stated that they did not evaluate delirium in
their ICUs, which was attributed to the complexity of
performing cognitive testing (25.4%), lack of hospital-
based education (23.9%), and workload (28.0%).
Other reasons included the perception that delirium
is “normal” since it is common in the ICU (16.7%)
and the belief that delirium had no effect on patient
outcomes (12.7%). Of the nurses, 40.7% considered
the delirium assessment very important.

Delirium care knowledge

The participants’ mean DCKQ-T score was 10.66+2.29.
Rates of correct answers in the four sections of the
DCQK-T were as follows: (a) 71.1% for symptoms,
types, and outcomes, (b) 71.4% for high-risk groups,
(c) 81.5% for predisposing and precipitating factors,
and (d) 42.7% for assessment and detection (Table 2).
When the rates of correct answers given to individual
items were examined, the rates were less than 50%,
particularly for the item related to delirium subtype
and two items about delirium assessment based on
the CAM-ICU (45.1%, 32.8%, and 26.9%; Table 2).
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Table 1. Socio-demographic and ICU characteristics of nurses

(N =253)
Characteristics
Age (years)
Age (categorical)
20-25 years
26-30 years
31-35 years
> 35 years
Gender
Female
Male
Education
Associate degree
Bachelor's degree
Postgraduate degree
Type of ICU ward
Mixed/General
General surgery
Internal medicine
Coronary/Cardiology
Work experience (years)
General
As an critical care nurse
General work experience (categorical)
1-5 years
6-10 years
11-15 years
> 15 years

Critical care nurse work experience
(categorical)

1-3 years
4-6 years
7-10 years
> 10 years

Status of any receiving delirium training (for
last 1 year)

Yes
No

If 'yes’, was this training sufficient and up to
date?

Yes
No
Status of daily delirium assessment in ICU
Yes
No

n (%) or M1SD
31.5645.41

18 (7.1)
109 (43.1)
67 (26.5)
59 (23.3)

173 (68.4)
80 (31.6)

7.6115.50
4.8313.54

111 (43.9)
74(29.2)
50 (19.8)
18 (7.1)

107 (42.3)
77 (30.4)
40 (15.8)
29 (11.5)

69 (27.3)
184 (72.7)

110 (43.5)
143 (56.5)

M: mean, SD: standard deviation, ICU: Intensive care unit, a: multiple answers.
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Table 1. Continued

Characteristics n (%) or M1SD
If not, what do you think is/are the reason(s)?*
(a) Workload 42 (21.3)
(b) Complexity of conducting cognitive 50 (25.4
testing
(c) Considering 'normal’ as it is common in 33 (16.7)
ICU
(d) Believing that it has no effect on patient 25(12.7)
outcomes
(e) Absence of a hospital-based training 47 (23.9)
The importance of assessing delirium
(@) Very important 103 (40.7)
(b) Important 73 (28.9)
(c) Neither important or Unimportant 44 (17.4)
(d) Unimportant 24 (9.5)

(e) Very Unimportant 9 (3.6)

M: mean, SD: standard deviation, ICU: Intensive care unit, a: multiple answers.

The nurses were compared with respect to their
delirium assessment status and delirium training
status for items with a high rate of wrong answers
(tems 8, 13 and 14; Table 3). The rate of correct
answers by those who assess delirium in their ICU
and those who do not were similar. This was the same
for the comparison between those who received
delirium training and those who did not. No significant
differences were found in the chi-square analyses
(p>0.05).

The relationship between nurses’ total DCQK-T scores
and their characteristics was also examined (Table 4).
As the age of the participants increased, the score
of delirium care knowledge increased significantly
(p=0.30). The DCQK-T scores were significantly higher
with more than 15 years of professional experience
than those with 1-5 years, 6-10 years or 11-15 years
(p=0.01). Participants with more experience as CCN
also scored significantly higher (10.18+2.30 points for
1-3 years, 10.53+2.12 points for 4-6 years, 11.20+2.43
points for 7-10 years, and 12.06+1.90 points for > 10
years; p=0.001).
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Table 2. Scores and correct response rates of all items and sections (N = 253)

Items Percentage of correct answer (%) M+ SD Max. Score
Symptoms, types, and outcomes 7.1 3.55%1.09 5
Item 1 (Features of delirium) 87.7

ltem 2 (Signs and symptoms #1) 67.2

ltem 7 (Signs and symptoms #2) 76.7

Item 8 (Sub-type of delirium) 451

[tem 10 (Delirium outcomes) 79.1

High risk groups 71.4 2.14+0.87 3
Item 3 (Risk groups #1) 72.7

ltem 4 (Risk groups #2) 76.3

Item 5 (Risk groups #3) 65.2

Predisposing and precipitating factors 81.5 3.2610.93 4
Item 6 (Cause of delirium) 87.4

Item 9 (Risk factors-older patient) 85.8

Item 11 (Predisposing factors) 76.3

Item 12 (Precipitating factors) 76.7

Assessment and detection 42.7 1.7041.02 4
ltem 13 (CAM-ICU assessment #1) 32.8

Item 14 (CAM-ICU assessment #2) 26.9

[tem 15 (PRE-DELIRIC detection #1) 51.4

[tem 16 (PRE-DELIRIC detection #2) 59.7

Total score 66.6 10.6612.29 16

M: mean, SD: standard deviation; CAM-ICU: The Confusion Assessment method for the Intensive Care Unit; PRE-DELIRIC: PREdiction of DELIRium in Intensive Care Unit
patients

Table 3. A comparison of nurses based on their delirium assessment and training status for the questions with a high percentage of wrong
answers (N = 253)

it Delirium assessment Delirium training
ems
Yes (%) No (%) p value Yes (%) No (%) p value

Item 82 Correct 48.2 51.8 0.166 28.1 71.9 0.796
Incorrect 39.6 60.4 26.6 73.4

ltem 13° Correct 44.6 55.4 0.805 22.9 77.1 0.274
Incorrect 429 57.1 29.4 70.6

[tem 14° Correct 41.2 58.8 0.654 23.5 76.5 0.418
Incorrect 443 55.7 28.6 71.4

a: Question about delirium subtypes; b: Questions about CAM-ICU assessment.
Significance value: p<0.05

Discussion levels and their demographic and professional
characteristics were examined. The findings provide
valuable information about nurses’ knowledge of
deliium care and highlight key areas that need
attention to improve education and practice related to
delirium for nurses.

The primary objective of this study was to evaluate
the level of knowledge among CCNs about providing
appropriate care to patients with delirium. Additionally,
potential relationships between CCNs’ knowledge

Turk J Intensive Care 2025;23(2):118-127
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Table 4. The relationship between nurses' characteristic variables and questionnaire performance (N = 253)

Demographic Variables

Age 20-25 years
26-30 years
31-35 years
> 35 years
Male
Female

Gender
Education Associate
Bachelor's
Post-graduate
Type of ICU ward Mixed/General
General surgery

Internal medicine

Coronary/Cardiology

Work experience (General) 1-5 years
6-10 years
11-15 years
> 15 years
1-3 years
4-6 years
7-10 years
> 10 years
Previous training Yes

No
Delirium assessment Yes

No

Work experience (As an critical care nurse)

Test statistics
H=8.9762 p=0.030*

Total Performance
10.27+2.67
10.19£2.29
10.9841.93
11.30%2.40
10.22+2.34
10.87£2.25
9.9012.14
10.71+2.31
10.9442.20
10.2412.34
10.69+1.98
10.21£2.10
11.3942.65
10.1142.30
11.00%2.12
11.3842.20
11.7242.56
10.1842.30
10.53+2.12
11.2042.43
12.06%1.90
10.7612.27 z
10.6312.31
10.9412.36
10.45%2.23

2= -1.860°, p= 0.063

H=2.3882 p=0.303

H=7.655% p=0.054

H=11.147% p=0.011*

H= 18.956¢, p= 0.001*

-0.030°, p= 0.976

=-1.737° p=0.082

N
1

ICU: Intensive care unit; a: Kruskal-Wallis H Test; b: Mann Whitney U test; *: significance value (p<0.05).

The findings of our study revealed that the CCNs
had a moderate level of knowledge about delirium
care (mean correct response rate = 66.6%). This
finding supports previous studies that have shown
that healthcare professionals, especially nurses,
their

and implementation of deliium management and

often have deficiencies in understanding
assessment (17-20). In addition, increasing years of
overall work experience and ICU experience with age
were associated with higher delirium care knowledge
This
experience and delirium care knowledge has also
been highlighted in previous studies (11,17,21). As in

scores. linear relationship between work

many professions, experiences gained during work are
an important source of knowledge in nursing (22,23).

Turk J Intensive Care 2025;23(2):118-127

Nurses with more experience may have a higher level
of knowledge about the patient care management
due to practical experience and ongoing professional
development. We believe that experienced nurses can
be key figures in providing continues learning and
also mentor colleagues in delirium knowledge and
management.

The distribution of the correct responses across
the sections of the DCKQ-T highlights variations
in knowledge domain mastery. The relatively high
rates of correct responses in the symptoms, high-
risk groups, predisposing and precipitating factors
sections suggest that CCNs may have a more robust
understanding of recognizing deliium symptoms,

distinguishing high-risk patients, and identifying
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factors that contribute to delirium risk. On the other
hand, low rates of correct responses to questions
about delirium subtypes and the assessment and
detection of delirium indicate the need for targeted
educational interventions in these specific areas. One
possible explanation for this finding might be attributed
to the lack of a daily standardized delirium evaluation
protocol in the ICUs of the study centers. Instead,
patients are assessed only when delirium is suspected,
which can lead to the detection of cases of hyperactive
delirium that are easily identified simply because the
patient is agitated (24). Hyperactive patients exhibit
characteristic heightened psychomotor behaviors
or “positive symptomatology,” ranging from mild
agitation to combativeness, or even psychosis (25).
Although hyperactive delirium may be more easily
recognized, studies have shown that the hypoactive
delirium type, which is characterized by decreased
psychomotor activity, is generally overlooked because
of its “silent” symptoms and is even more common
than hyperactive delirium (50-55.6% for the hypoactive
type, 11-34.0% for the hyperactive type) (26,27). It is
critical that nurses have a high level of awareness of
all delirium subtypes because a recent meta-analysis
of 20 studies and 26,442 adult ICU patients reported
that hypoactive delirium was associated with higher
mortality compared to hyperactive and mixed delirium
(28). This meta-analysis also showed that hypoactive
delirium was missed in two-thirds of adult ICU patients.
Among the ICU healthcare team, nurses are those
who spend the most time with ICU patients during
continuous monitoring and care (29). Therefore, they
are in a key position in helping to identify patients at
risk of delirium, detecting acute cognitive changes
in the patient, and applying necessary preventive
interventions. With appropriate training given to nurses
and on-site practices, hypoactive delirium cases
can be prevented from being overlooked, and thus,
mortality can be reduced with the correct diagnosis.

The fact that the rate of correct answers to items 8, 13
and 14 was similar among the nurses who reported
that they received or did not receive delirium training
highlights the inadequacy of the training provided

and the urgency of the need for more training. The
low level of knowledge about assessment, especially
among nurses who reported that they performed
delirium assessment is striking. We believe that
this may lead to misdiagnosis due to incomplete
or incorrect assessment, reduce the accuracy of
assessments and lead to high false positive and
incomplete assessment rates. In light of these results,
it is important to emphasize the necessity of up-to-
date and continuing training to be provided by hospital
management. To eliminate the lack of knowledge about
delirium care and increase the number of correctly
diagnosed delirium cases, we believe that it would
be beneficial to plan institution-specific trainings.
Theoretical trainings is a potentially effective strategy
for improving nurses’ delirium-related knowledge
and their ability to recognize and manage delirium
(30). However, the effectiveness of theoretical training
may decrease or disappear over time. Therefore,
it may be more effective to use various approaches
in combination with theoretical training. A quasi-
experimental study found that multi-modal delirium
training (online didactics with video simulation and 1:1
bedside coaching) provided to nurses increased their
knowledge and confidence in performing delirium
assessment (31). Another study examined the impact
of an interactive e-learning program comprising four
sections on preventing, diagnosing, screening, and
treating delirium for CCNs (32). The intervention
group demonstrated significantly higher mean scores
in delirium recognition skills compared to the control

group.

The findings of our study indicated that more efforts
are needed to improve the quality of delirium care
education. In Turkey, many public and university
hospitals under the Ministry of Health carry out
“Critical Care Nursing Certificate” programs. In
addition, associations related to ICUs
organize Critical Care Nursing courses, and some
hospitals offer in-house training and seminars. We
believe that further research is necessary to analyze
the content of delirium care education offered in these
courses or programs. It is important that the content

several
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of delirium care training is developed in line with the
recommendations in the PADIS guidelines.

Strengths and limitations

One of the strengths of this study is that it was a
multi-center study performed in the 4th largest city
in Turkey. Another strength is that an up-to-date,
evidence-based, valid and reliable assessment tool
was used to determine the nurses’ knowledge about
delirium care, and the psychometric properties of the
Turkish version of this tool were tested and presented
to the use of the nursing community in Turkey.

However, this study has some limitations. Since the
study was completed with volunteer nurses in the
centers, nurses who participated voluntarily may have
shown more interest in the subject than those who
decided not to participate, which may have led to
selection bias. Given the timing of the study, which was
conducted shortly after the pandemic, it is possible
that the level of knowledge measured may have been
lower due to missed training that would normally have
been followed, and therefore may not be an adequate
representation of the level of knowledge in a ‘normal
situation’.

Conclusion

According to the findings of the present study, CCNs
show acceptable levels of knowledge on delirium
symptoms, outcomes, predisposing and precipitating
factors, and high-risk groups. However, there are gaps
in knowledge on delirium subtypes and detection.
Future studies and training programs should focus
on improving the ability of CCNs to accurately detect
and assess delirium with current delirium assessment
tools.
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The predictive values of chest computed tomography severity score for
air-leak syndrome in critically ill patients with coronavirus disease-2019

COVID-19 olan kritik hastalarda air-leak sendromu gelisimi icin, bilgisayarli
gogus tomografisi siddet skorunun tahmin etme giictiniin degerlendirilmesi
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ABSTRACT

Introduction: Predicting Air-Leak (AL) syndrome and knowing its
risk factors in critically ill patients with Coronavirus Disease-2019
(COVID-19) can reduce morbidity and mortality. In this study, we
aimed to investigate whether the thorax computed tomography
severity score (CT-SS) can predict the development of AL.

Methods and Materials: COVID-19 patients were divided into two
groups based on whether they developed AL syndrome. CT-SS was
calculated for all patients. The predictive power of CT-SS for the
development of AL syndrome and possible risk factors for AL were
investigated.

Results: AL syndrome developed in 52 out of 272 patients included
in the study (19.1%). The median CT-SS was significantly higher
in the AL group. The CT-SS value in the AL group was 19 (2-25),
while it was 13 (1-25) in the non-AL group (p-value <0.001). CT-
SS was found to have good diagnostic performance in predicting
the occurrence of AL (p<0.001). When comparing the ICU mortality
rates of the groups, it was 42.3% in the non-AL group and 88.5% in
the AL group.

Discussion and Conclusion: CT-SS may have predictive potential
for the development of AL syndrome associated with COVID-19.
However, further studies are needed in this area.

Keywords: COVID-19, intensive care unit, air-leak syndrome, CT-
severity score, mortality
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0z

Giris ve Amag: Koronavirus hastaligi-2019 (COVID-19) olan kritik
hastalarda Air-Leak (AL) sendromunu énceden tahmin edebilmek
ve risk faktorlerini bilmek morbidite ve mortaliteyi azaltabilir. Bu

calismada, thoraks bilgisayarli tomografi siddet skorunun (CT-SS),
AL gelisimini tahmin edip edemedigini arastirmayi amagcladik.

Yontem ve Geregler: COVID-19 hastalar, AL sendromu gelisip
gelismemesine gore iki gruba ayrildi. Tum hastalar icin CT-SS
hesaplandi. CT-SS’nin AL sendromunun gelismesinin 6ngdrme
guict ve AL icin olasi risk faktorleri arastirildi.

Bulgular: Calismaya dahil edilen 272 hastanin 52’sinde (%19.1)
AL sendromu gelisti. Medyan CT-SS Grup AlL'da anlamli derecede
yuksekti. Grup ALde CT-SS degeri 19(2-25), AL olmayan Grupda
ise 13(1-25) idi (p degeri <0.001). CT-SS, AL olusumunu tahmin
etmede iyi tanisal performansa sahip oldugu tespit edildi (p<0.001).
Gruplarin yogun bakim mortalitesi karsilastirildiginda AL olmayan
grupta %42.3, AL grubunda ise %88.5 oldugu goéruldu.

Tartisma ve Sonug: CT-SS, COVID-19 ile beraber gorilen AL
sendromunun gelisiminde éngérme potansiyeli olabilir. Ancak bu
konuda daha ileri calismalara ihtiyac vardr.

Anahtar kelimeler: COVID-19, yogun bakim (Unitesi, air-leak
sendromu, BT siddet skoru, mortalite
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Introduction

The coronavirus disease caused by the COVID-19
virus has continued to be a global health threat in
many countries since November 2020 (1). While
most COVID-19 patients suffer from the disease
with minor symptoms, some experience respiratory
failure requiring invasive or non-invasive mechanical
ventilation (2). Thesepatientsmayexperienceseverelife-
threatening complications such as air-leak syndrome,
including  pneumothorax, = pneumomediastinum,
pneumopericardium, pneumoperitoneum, and
subcutaneous emphysema (3). Air-leak syndrome
(AL) is a clinical phenomenon associated with the
leakage or escape of air from an air-containing space
into areas that are usually air-free under normal
conditions (4). Previous studies have documented
elevated levels of hyperinflammation in patients with
COVID-19 cases (5). Although the pathophysiology
of air-leak syndrome is not clear, it is thought that air
leaks resulting from alveolar rupture caused by direct
alveolar injury facilitated by hyperinflammation may
lead to broncho-vascular dissection (6). Also known
as the Macklin effect, this results in the rupture of
the alveolar tree associated with increased alveolar
pressure and displacement of free air towards the
hilum and mediastinum (6). Air advancing through
the broncho-vascular sheath eventually diffuses into
the pleural space, mediastinum, and subcutaneous
tissue (7). Pneumothorax and pneumomediastinum
can be seen in COVID-19 patients when barotrauma
is avoided with lung protective ventilation, even in
patients who are not mechanically ventilated (8).
Even without traditional risk factors such as smoking
and underlying lung disease, air leaks may occur
in COVID-19 patients. The high mortality rate of AL
syndrome, which is seen at a substantial rate, is
clinically worrisome. To prevent the development
of AL, diagnostic methods that can predict AL early
are needed. With its high sensitivity rate, computed
tomography is a beneficial method in imaging the
pulmonary involvement of the disease (9). As our
primary aim, we planned to investigate the predictive
value of the Chest CT severity score (CT-SS), a semi-

quantitative pulmonary involvement score based on
computed tomography (CT) in the development of AL
in mechanically ventilated COVID-19 patients in the
ICU. Our second aim is to investigate the risk factors
that play a role in the development of AL and the
mortality rate of patients who develop AL.

Material and Methods

Study design and participants

As a retrospective analysis, after approval from the
University Ethics Committee (Approval ID: 2022/38-
10), this study consisted of 272 symptomatic patients
in the tertiary intensive care unit for COVID-19 patients
between 01.04.2020 and 01.09.2022. It was conducted
on a cohort group and obtained by scanning electronic
medical and laboratory data. Written informed consent
was waived due to the nature of the study.

Inclusion criteria of the study

All patients admitted to the intensive care unit with
positive COVID-19 polymerase chain reaction (PCR)
tests, over 18 years old, who had chest CTs and
developed AL, were included in the study.

Exclusion criteria of the study

Patients with negative PCR tests, under 18 years
of age, pregnant or lactating, without chest CT
scans, and those with isolated pneumothorax,
pneumomediastinum, or subcutaneous emphysema
were excluded from the study.

Data collection

The following data for each patient were scanned
from the electronic hospital database: Data such as
age, gender, body mass index, Charlson comorbidity
index (CCI), Acute Physiology and Chronic Health
Assessment (APACHE) Il, and SOFA scores at ICU
admission were collected. CT-SS, arterial blood gas
analysis (arterial partial pressure of oxygen (PaO,);
arterial partial pressure of carbon dioxide (PaCO,);
FiO,; PaO,/FiO, ratio; bicarbonate; laboratory data
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including hemogram parameters, C-reactive protein
(CRP), procalcitonin, D-dimer, serum creatinine (sCr),
total bilirubin, ferritin, hospital stay duration, length
of stay in the ICU, and ICU and hospital mortality. In
addition, to detect the inflammatory status of patients,
The systemic immune-inflammatory index (Sll) and
neutrophil/ lymphocyte ratio (NLR) was calculated (5).

Chest computed tomography (CT) image acquisition
and interpretation

A 64-channel multi-detector CT scanner (Brilliance,
Philips Medical Systems) was used with the following
imaging protocol: 120 kV, 80 mA, slice thickness 1 mm,
and high spatial frequency reconstruction algorithm
(bone algorithm), without intravenous contrast agent.
All scans were reviewed for CT diagnosis of COVID-
19-associated pneumonia. CT scans were classified
according to the Expert Consensus Statement on
Reporting of Chest CT Findings Related to COVID-19
of the North American Society of Radiology (RSNA)
as follows: (1) negative for pneumonia, (2) typical
appearance, (3) atypical appearance, and (4)
indeterminate appearance (X) (10). A semi-quantitative
scoring system was used to quantitatively predict
the pulmonary involvement of CT scans that show a
typical and uncertain outlook for COVID-19 (Y). Each
of the five lung lobes was visually scored on a scale
of 0 to 5, with 0 indicating no involvement; 1, less than
5% involvement; 2, 5-25% involvement; 3, 26%—-49%
involvement; 4, 50-75% involvement; and 5, more
than 75% involvement. The total CT score was the
sum of the individual lobar scores and ranged from
0 (no involvement) to 25 (maximum involvement) (11).

Statistical analysis

Statistical Package for the Social Sciences Version
24.0 (IBM Corporation, Armonk, NY, USA) was used
to perform statistical analysis. The distribution of
the groups was evaluated by Kolmogorov-Smirnov
and Shapiro-Wilk tests. It was determined that the
groups did not fit the normal distribution pattern.
All continuous variables were expressed as median
(minimum-maximum). Categorical variables were
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expressed as numbers (n) and percentages (%).
Descriptive statistics were performed for all variables
using the Kruskal-Wallis test, Mann-Whitney U test, x2
test, or Fisher’s Exact test. Univariate and multivariate
analyses were performed to evaluate the variables
associated with the development of AL. The optimal
cut-off point for HFNO day and CT score was sought
to predict AL formation by analyzing diagnostic
performance with receiver operating characteristic
(ROC) curve analysis. A p-value of <0.05 was
considered significant.

Results

Patients characteristics

We evaluated 297 critically ill patients with COVID-19
who were followed up in the intensive care unit. Data
from 272 patients who met the selection criteria for the
study were evaluated (Figure 1). Air-leak syndrome
occurred in 52 (19.1%) of these patients. Patients
were divided into two groups according to whether AL
developed or not. The median age was higher in the
non-AL group compared to the AL group, 67 (34-92)
and 71 (28-95) respectively (p=0.188). The median
CT-SS was significantly higher in the AL group. The AL
group’s Chest CT Severity Score value was 19 (2-25),
and the non-AL group’s score was 13 (1-25) (p<0.001)
(Table 1).

297 critically ill patients with
COVID-19 who were followed
up in the intensive care unit.

Excluded patients (n=13)
Data not available (7)
Patients without thorax CT (5)

COVID-19 patients diagnosed
with AL (n=272)

Figure 1. Patients selection flowchart
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Table 1. Demographic data, comorbidities, and clinical outcomes of the patients

All Patients (n=272)

Age 71(28-95)
Gender, male 184(67.6%)
BMI, kg/m? 26(13-46)
APACHE Il score 22(2-40)
SOFA score* 5(1-16)
ccl 5(0-15)
CT Severity score 14(1-25)
Smokers able 22(8.1%)
unable 210(77.2%)
ex-smoker 40(14.7%)

Comorbidities
Hipertansion 190(69.9%)
Diabetes mellitus 105(38.6%)

COPD 34(12.5%)

Coronary artery disease 68(25%)
Chronic liver failure 2(0.7%)
Atrial fibrilation 16(5.9%)
Chronic renal failure 43(15.8%)
Cerebrovascular disease 16(5.9%)
Malignancy 35(12.9%)
Dementia 37(13.6%)
Parkinson's disease 9(3.3%)

Group AL (n=52) Group non-AL (n=220) p
67(34-92) 71(28-95) 0.119
32(61.5%) 152(69.1%) 0.188
26(18-47) 26(13-45) 0.295
20(8-37) 22(2-40) 0.375

5(2-16) 5(1-15) 0.540
4(0-10) 5(0-15) 0.322
19(2-25) 13(1-25) <0.001
4(7.7%) 18(%8.2) 0.165
36(69.2%) 174(%79.1)
12(23.1%) 28(%12.7)
28(53.8%) 162(73.6%) 0.005
20(38.5%) 85(38.6%) 0.981
7(13.5%) 27(12.3%) 0.816
7(13.5%) 61(27.7%) 0.033
1(1.9%) 1(0.5%) 0.346
A(7.7%) 12(5.5%) 0.366
7(13.5%) 36(16.4%) 0.606
3(5.8%) 13(5.9%) 0.634
9(17.3%) 26(11.8%) 0.288
8(15.5%) 29(13.2%) 0.657
3(5.8%) 6(2.7%) 0.380

All values were expressed as n(%) or median (IQR). BMI: Body mass index, APACHE Il score: Acute Physiology and Chronic Health Assessment score, SOFA score:
Sequential Organ Failure Assessment score, GCS: Glasgow coma scale, COPD: Chronic Obstructive Pulmonary Disease, ICU: Intensive Care Unit. *Calculated on the day

of admission to ICU.

Laboratory data

For laboratory data, no significant difference was
found between the groups, except for hemoglobin and
lymphocyte values. Median hemoglobin values were
11.5 (6.7-17.8) mg/dl in the AL group, and 12.5 (5.6-16.9)
in the non-AL group (p=0.009). Median lymphocyte
values were 500 (100-1500) in the AL group, and 500
(0-5200) in the non-AL group (p=0.048). FiO2 and P/F
ratio values were statistically significant at the time of
first admission to the ICU. FiO2 values were 60 (30-90)
mmHg in the AL group, and 60 (21-100) in the non-AL
group (p=0.003). Median P/F ratio values were 106.5
(61-322) in the AL group, and 116 in the non-AL group
(p=0.021) (Table 2).

Treatments and outcomes

The number of patients who underwent HFNC was
61.5% and 85%, respectively (p<0.001). The number
of days HFNC was applied was 1 (0-15) days in the
AL group and 4 (0-20) days in the non-AL group
(p<0.001). The number of days NIV was administered
was 2 (0-21) days in the AL group and 3.5 (0-14) days
in the non-AL group (p=0.048). It was determined that
while all patients in the AL group received IMV (100%),
only 60% of patients in the non-AL group received
IMV treatment (p<0.001). The number of days IMV
was applied was 11 (1-26) days in the AL group, while
it was 9 (0-32) days in the non-AL group (p=0.015).
When the intensive care mortality of the groups was
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Table 2. Laboratory data of the patients on the day of admission to the intensive care unit

Laboratory Values* All Patients (n=272) Groups AL (n=52) Groups non-AL (n=220) p Value
WBC, x 103/pL 11100(300-58700) 11600(300-27800) 11100(300-58700) 0.811
Haemoglobin, g/dL 12.3(5.6-17.8) 11.5(6.7-17.8) 12.5(5.6-16.9) 0.009
Lymphocyte x 10%/pL 500(0-5200) 500(100-1500) 500(0-5200) 0.048
Platelet, x 103/pL 253(162-867) 255.5(162-786) 252(197-867) 0.843
BUN, mg/dL 31(6-144) 29.5(9-126) 31(6-144) 0.587
Creatinin, mg/dL 1.03(0.29-10) 0.995(0.30-4.80) 1.05(0.29-10) 0.338
CRP, mg/L 154(8-526) 157.5(8-461) 152(9-526) 0.846
Ferritin, ng/mL 580(3-1500) 581(26-1500) 579(3-15000) 0.738
D-Dimer, pg/mL 1.6(0.2-60) 1.95(0.6-36.6) 1.5(0.2-60) 0.052
Procalcitonin, ng/mL 0.34(0.01-63.5) 0.34(0.01-18.68) 0.34(0.01-63.5) 0.980
BNP 127(0-5000) 102.5(9-2231) 13280-5000) 0.330
Sl 4216800(1890-108339000)  4869500(1890-49590000)  4060000(6993.5-108339000) 0.352
NLR 17(0.63-231) 18.9(2-145) 16.7(0.63-231) 0.219
Arterial Blood Gas Analysis

pH 7.41(6.84-7.59) 7.41(7.14-7.58) 7.41(6.84-7.59) 0.611
PaCo, 22.9(18.9-41.6) 23(16-35) 22(19-41.7) 0.682
Pa0, 65(25-230) 65(44-161) 65(25-230) 0.557
Lactat 2(0.3-16) 2(0.4-7) 2(0.3-16) 0.690
Fi0, 60(21-100) 60(30-90) 60(21-100) 0.003
P/F Ratio 114.5(61-460) 106.5(61-322) 116.5(66-460) 0.021

All values were expressed as n (%) or median (IQR). WBC: Leukocyte; BUN, Blood Urea Nitrogen; CRP: C-Reactive Protein, BNP: Brain natriuretic peptide, Sll:The Systemic
immune-inflamatory index, NLR:Neutrophil/Lymphocyte ratio, PaCO. Arterial partial pressure of carbon dioxide, PaO.. Arterial partial pressure of oxygen, FiO2 Presented

oxygen ratio, P/F ratio: PaO2/ FiO2
*Values presented are when patients are admitted to the ICU.

compared, it was found to be 42.3% in the non-AL
group and 88.5% in the AL group. When hospital
mortality was analyzed, it was found to be 51.6% in
the non-AL group and 90.4% in the AL group. ICU and
hospital mortality were significantly higher in the AL
group (p<0.001) (Table 3).

Risk factors for air-leak syndrome

CT severity score and HFNC days were shown to
have good diagnostic performance in predicting the
occurrence of AL, with an area under the ROC of
0.739 for CT score and 0.684 for HFNC days, with
95% confidence intervals (Cl) of 0.661-0.817 and
0.596-0.771, respectively (p<0.001). The optimal cut-
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off point for HFNC days was 3.5 and 15.5 for the CT
severity score (Figure 2). Confounders included in
the logistic regression analysis were as follows: FiO2
on the first hour of therapy, CT-SS, HFNC days, NIV
days, and P/F ratio. Among these, FiO2 on the first
hour of therapy 57.2 (0.625 [0.536-0.714], p=0.005),
NIV days 2.5 (0.588 [0.497-0.679], p=0.049), and P/F
ratio 112.5 (0.603 [0.511-0.695], p=0.021) with 95%
confidence intervals (Cl) were independent risk factors
for the occurrence of AL (Table 4). The sensitivity and
specificity of the CT severity score are 75% and 63.6%,
respectively, and for HFNC days are 71.2% and 59.1%,
respectively (Table 4). Neutrophil/lymphocyte ratio
(NLR) were calculated (5).
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Table 3. Significant events and treatment modalities

All patients (n=272)  Groups AL (n=52)  Groups non-AL (n=220) p
Respiratory Support Time
HFNC day 4(0-20) 1(0-15) 4(0-20) <0.001
NIV day 3(0-21) 2(0-21) 3.5(0-14) 0.048
IMV day 10(0-32) 11(1-26) 9(0-32) 0.015
IMV able 184(67.6%) 52(100%) 132(60%) <0.001
IMV mode names <0.001
-PC-SIMV -92(50%) -4(7.7%) -88(66.7%)
-PC-APRV -56(30.4%) -45(86.5%) -11(8.3%)
-VC-AC -27(14.7%) -3(5.8%) -24(18.2%)
-VC-SIMV -7(3.8%) -0(%0) 7(5.3%)
-Others -2(1.1%) -0(0%) -2(1.5%)
IMV mod type. 0.005
-Volume control -34(18.5%) -3(5.8%) -31(23.5%)
-Pressure control -150(81.5%) -49(94.2%) -101(76.5%)
ECMO 3(1.1%) 0(0%) 3(1.4%) 0.528
Vasopressor need 182(67.2%) 45(86.5%) 137(62.6%) 0.001
VAP 131(48.3%) 37(71.2%) 94(42.9%) <0.001
ARDS 128(47.2%) 40(76.9%) 88(40.2%) <0.001
Acute Cardiac Injury 75(27.7%) 22(42.3%) 53(24.2%) 0.003
Tracheostomy 7(2.6%) 1(1.9%) 6(2.7) 0.742
Septicemia/septic shock 184 (67.9%) 45(86.5%) 139(63.5) 0.001
AKI 152(56.1%) 33(63.5%) 119(54.3%) 0.277
Number of patients admitted to the ICU as intubated 87(32%) 38(73.1%) 49(22.3%) <0.001
Number of patients who underwent NIV 213(78.3%) 37(71.3%) 176(80%) 0.164
Number of patients who underwent HFNC 219(80.5%) 34(61.5%) 187(85%) <0.001
Length of stay (days)
Time to intubation in the ICU 3(0-25) 4(1-21) 2(025) <0.001
Hospitalization time from the first symptom 3(1-64) 3(1-13) 3(1-64) 0.832
Mortality .
Icu 139(51.1%) 46(88.5%) 93(42.3%) <0.001
Hospital 160(59.0%) 47(90.4%) 113(51.6%) <0.001

All values are expressed as n (%) or median (IQR). HFNO: High Flow Nasal Oxygen, NIV: Non-invasive mechanical ventilation, IMV: Invasive mechanical ventilation, PC-
SIMV:Pressure Controlled-Synchronized Intermittent Mandatory Ventilation, PC-APRV:Pressure Controlled-Airway Pressure Release Ventilation, VC-AC: Volume Control-
Asist Control, VC-SIMV: Volume Control- Synchronized Intermittent Mandatory Ventilation, ECMO: Extracorporeal Membrane Oxygenation, VAP:Ventilator Associated

Pneumonia, ARDS: Acute Respiratuar Dystress Syndrome, AKI: Acute Kidney Injury, ICU: Intensive Care Unit.

Table 4. Analysis of independent risk factors for the development of AL in critically ill patients with COVID-19

Risk Factors AUC (95% CI) P

CT-SS 0,739 (0,661-0,817) <0,001
Fi0, 0,625 (0,536-0,714) 0,005
HFNC days 0,684 (0,596-0,771) <0,001
NIV days 0,588(0,497-0,679) 0,049
P/F ratio 0,603 (0,511-0,695) 0,021

Cl: Confidence interval

Cut-off According to Younder's Index

15,5
57,2
3,5
2,5

112,5

Sensitivity (%)
75
69,2
71,2
55,8
55,8

Specificity (%)
63,6
40,8
59,1
63,6
54,1
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Discussion

In this presented study, 272 COVID-19 patients were
evaluated, and we found that 19.2% developed
AL. The cases we define as AL syndrome in our
study are cases in which all three clinical conditions
(pneumothorax, pneumomediastinum, and

subcutaneous emphysema) are observed together.
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We defined that chest CT severity score had good
performance in predicting the development of AL. As
a result of our analysis, we concluded that chest CT
severity score predicted the development of AL with
a cut-off value of 15.5. In addition, while the mortality
rate in the intensive care unit was 42.3% in the group
that did not develop AL, the mortality rate was 88.5%
in the group that developed AL.
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As our primary aim, we planned to investigate
the predictive value of CT-SS, a semi-quantitative
pulmonary involvement score based on computed
tomography in the development of AL in mechanically
ventilated COVID-19 patients in the ICU. Computed
tomography (CT) is the gold standard in diagnosing
AL and can distinguish bullous disease from
pneumothorax (12). In contrast, chest X-ray, although
inexpensive and rapid, has a pooled sensitivity of
52-60% and a specificity of 88-95% for diagnosing
pneumothorax and pneumomediastinum (13,14). The
high sensitivity of CT to diagnose AL in COVID-19
patients has led to the development of a semi-
quantitative score that detects COVID-19 pulmonary
involvement. Our study determined that the AL
group’s median CT-SS was significantly higher. In
addition, we found the cut-off value of CT-SS as 15.5,
with a sensitivity of 75% and a specificity of 63.6% for
the development of AL in patients followed up in the
ICU for COVID-19. With this result, it can be thought
that CT-SS has significant clinical value in detecting
AL and may help diagnose patients who need more
aggressive treatment. In a meta-analysis examining
datafrom 7106 previous COVID-19 patients, the pooled
estimate as the cut-off value for the optimal predictive
value of CT-SS and mortality was calculated as 7,124
(95% CI 5,307-9,563) (15). In a study investigating 148
Iranian COVID-19 patients, the predictive CT-SS cut-
off for mortality was calculated as 15.5 points, with a
sensitivity of 51.6-70.8% and a specificity of 72.6-%
(16). Therefore, in addition to the typical radiological
signs for COVID-19 patients, CT-SS should be routinely
included in radiological reports. If this score is greater
than 15.5, it may predict that critical results such as
AL development may occur. According to the authors’
literature knowledge, there is no study investigating
the success of CT-SS in predicting the development
of AL in COVID-19 patients.

Our second aim in this study was to investigate both
the risk factors that play a role in the development
of air-leak syndrome and the mortality rates of these
patients. The pathogenesis of AL development in
COQOVID-19 patients is unclear (14). In our intensive care

unit, HFNO or NIV treatment was applied to patients
who developed ARF but did not have an indication for
intubation. None of the patients developed AL during
HFNO administration. In the analysis of independent
risk factors contributing to the development of air-
leak syndrome, we determined that the cut-off value
was less than 3.5 days of HFNO treatment. HFNO
can be safely applied in selected COVID-19 patients.
Consistent with our finding, patients who developed
AL were treated with HFNO and IMV, non-severe
ARDS cases were treated with HFNO, and 76% of
patients recovered after a median follow-up of 5 days
(17). Among severe ARDS cases, the cure rate of
pneumomediastinum/pneumothorax was 70% with
the HFNO approach and 10% with IMV. In our study,
it was determined that AL developed on the median
second day of treatment in 8 patients who were treated
with NIV. In the independent risk factor analysis for the
development of AL, we determined the cut-off value to
be less than 2.5 days of NIV therapy. In our analysis, we
identified short-term application of HFNO and NIV as an
independent risk factor. We attributed this to the rapid
deterioration of respiratory parameters in patients with
poor respiratory conditions, leading to rapid transition
to invasive mechanical ventilation. In clinical practice,
these patients who developed AL experienced rapid
deterioration in respiratory parameters, short-term
non-invasive mechanical ventilation support, and
prolonged invasive mechanical ventilation support.

Since the beginning of the pandemic, case reports
and case series have indicated that AL (air leaks)
can occur spontaneously or post-intubation during
the course of the disease (12). The variety of cases
suggests that the mechanism of occurrence is not only
related to mechanical ventilation-induced barotrauma
but also that COVID-19 itself may predispose patients
to AL (18).

In COVID-19 syndrome, the absence of invasive
mechanical ventilation in 30-40% of patients who
develop AL has led to investigations of the responsible
mechanisms (19). In a study conducted in London
on COVID-19 patients investigating subcutaneous
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emphysema, pneumomediastinum, and
pneumothorax, the responsible causes were explained
by several mechanisms (20). In COVID-19, edema and
atelectasis reduce lung volume (21). This condition can
cause damage due to regional overdistension in the
lung (volutrauma), increased shear stress in ventilated
alveolar tissue (atelectrauma), high transpulmonary
pressures (barotrauma), and damage from surfactant
dysfunction and inflammation (biotrauma) (22). Each
of these processes can contribute to the formation of
subcutaneous emphysema, pneumomediastinum,
and pneumothorax in critically ill COVID-19 patients.
In a retrospective study, a high proportion of patients
who developed AL were managed with non-invasive
ventilation as the initial advanced respiratory support
instead of invasive mechanical ventilation. In patients
managed with NIV, neither tidal volume nor large
swings in transpulmonary pressure resulting from
spontaneous respiratory efforts can be limited (20). This
situation can combine with the decreased functional
lung volume seen in COVID-19, leading to patient-
self inflicted lung injury (P-SILI) (23). In this study, it
was determined that patients managed with NIV were
exposed to significantly high tidal volumes before
the development of AL, which over time, resulted in
P-SILI (24).This occurred despite patients maintaining
acceptable oxygen saturation levels and arterial partial
pressures of oxygen (20). In other words, during NIV
therapy in COVID-19 patients, increased inspiratory
effort and high tidal volumes due to P-SILI can drive
the patient towards developing AL. The possibility
of self-induced lung injury should be considered in
patients spontaneously breathing during NIV therapy
(25), as worsening lung injury increases respiratory
drive, leading to more substantial inspiratory effort,
creating a vicious circle in P-SILI (26).

Additionally, in another study investigating risk factors
for the development of AL in patients treated with NIV
for COVID-19, high-pressure support was found (27).
Patient-ventilator dyssynchrony, increased respiratory
effort, excessive cough reflex, and poor management
of hyperactive delirium may increase the risk of AL
(23,28). Another study detected high transpulmonary
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pressure values. In these patients, alveolar rupture
may have resulted from repeated vigorous inspiratory
efforts with significant decreases in pleural pressure
and increases in transpulmonary pressure (29).
Alveolar and pleural pressures move in opposite
directions with the activity of the ventilator and the
patient, and transpulmonary pressure can quickly
become too high, potentially causing AL.

In their case series, Kayhan et al.(18), found the
incidences of pneumothorax, pneumomediastinum,
and subcutaneous emphysema to be 4.51%, 3.87%,
and 5.16%, respectively. Despite maintaining plateau
pressures below 30 cmH20, they attributed the
primary mechanism responsible for the development
of AL not to barotrauma but to sudden increases in
intrathoracic pressure and perforation of the alveolar
wall (30). They also reported that dry cough could
lead to air leaks in infected tissue due to increased
intrathoracic pressure (18,31)

Our study found that IMV was performed on all patients
who developed air leaks, even though the onset was
during NIV treatment. Median IMV treatment was 11
days higher in the AL group. We found that the AL
group’s highest rate was the dual-mode PC-APRV
mode. Again in the AL group, pressure-controlled
modes for initiating inspiration were at a very high
rate. We thought this situation might be related to
the application of dual-mode or pressure-controlled
modes in our clinic to patients who were evaluated as
severe ARF due to low P/F ratio within the first hour
of admission to the ICU in the AL group. The fact that
the selection favors pressure-controlled modes may
have led to bias. However, due to the nature of our
retrospective study, we could not measure plateau
pressure (Pplato), so we could not determine whether
our patients were exposed to barotrauma. Knox
et al.(32), in their study comparing the development
of pneumothorax and pneumomediastinum in pre-
pandemic and post-pandemic ARDS patients, found
higher PEEP levels in COVID-19 patients (16 vs. 10
mmHg, p<0.001). Additionally, they reported that
COVID-19 ARDS patients experienced similar rates



Oner 0, et al. Chest Computed Tomography Severity Score for Air Leak Syndrome in COVID-19 Patients 137

of pneumothorax but more pneumomediastinum
compared to pre-pandemic ARDS patients.

Similarly, in a study conducted in New York,
pneumomediastinum and subcutaneous emphysema
developed in approximately 1/5 of the patients when
high tidal volumes and PEEP were applied to patients
(83). In addition to mechanical ventilation modes, we
believe focusing on tidal volume, respiratory rates,
inspiratory flows, and mechanical power applied to
the alveoli will be more efficient.

Limitation

Our study has limitations due to the nature of
retrospective studies. In the study, pressure support,
which can provide information about the inspiratory
effort in non-invasive mechanical ventilation, and
plateau pressure values that can indicate alveolar
injury in invasive ventilation were not reported. In
addition, applying dual and pressure-controlled
modes in our clinic in COVID-19 cases with low P/F
ratios and severe acute respiratory failure caused a
bias against these modes.

Conclusion

As the number of COVID-19 patients increases, we will
continue to encounter the clinical picture of AL. With
its high mortality rate and affecting approximately
1/5 of COVID-19 patients followed in the ICU, this
complication deserves further investigation. This
condition, the pathophysiology of which is unclear,
may be caused by lung injury induced by inflammation,
P-SILI, non-invasive or invasive mechanical ventilation.
We think that it should be kept in mind that AL may
develop in cases with a CT-SS score higher than
15.5 for early diagnosis and prevention. However, we
believe that further studies are needed on this subject.
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ABSTRACT

Objective: Inadequate organ donation rate is still an obstacle to
organ transplantation. Lack of information and negative attitudes
are the most important obstacles. Having a patient in intensive care
unit may change the perspective and create sensitivity. We aimed
to compare the perspectives on organ donation between relatives
of patients in intensive care and inpatient services.

Material and Method: It is a cross-sectional descriptive survey
study. Group I: relatives of patients hospitalized in the 3rd level
intensive care unit, and Group II: relatives of patients at inpatient
services. Written informed consents were obtained. Questions
were consisted of;1-Demographic data, 2- Level of knowledge
about organ donation, 3-Attitudes and behaviors regarding organ
donation.

Results: There was a significant difference between the groups
regarding the purpose of organ donation (p=0.006). The overall rate
of support for organ donation by Group | (75.9%) was significantly
higher than the Group Il (18.7%) (p<0.001).

Conclusion: The attitudes of relatives of patients in intensive
care, towards organ donation are better than those who do not
have patients in intensive care. Education and awareness-raising
activities on organ donation should be carried out more intensively
and effectively. Specially designed questionnaires, psychological
support, empathy, respectful and early communication can also be
effective.

Keywords: organ donation, intensive care, questionnaire, attitudes

< Giilsiim Altuntas galtuntas06@hotmail.com

0z

Amag: Yetersiz organ bagisi orani, organ naklinin 6ntinde énemli bir
engel teskil etmektedir. Bilgi eksikligi ve olumsuz tutum en énemli
engelleyici unsurlardir. Yogun bakimda yatan yakini olmasi kisilerin
bakis acgisini degistirebilir ve hassasiyet yaratabilir. Calismamizda

yogun bakim ve yatakli servislerde yatan hasta yakinlarinin organ
bagisina tutumlarini karsilastirmay amagladik.

Gereg¢ ve Yontem: Tanimlayici, kesitsel bir anket ¢alismasi yaptik.
Grup |: Hastasi 3. Basamak yogun bakim Unitelerinde yatan
hasta yakinlari, Grup Il: Hastasi normal yatakl servislerde yatan
hasta yakinlariydi. Katilimcilara yazili bilgilendiriimis onam formu
imzalatildi. Sorular; 1-Demografik veriler, 2-Organ bagisi hakkindaki
bilgi duzeyi, 3-Organ bagisi hakkindaki tutum ve davranislar’dan
olusuyordu.

Bulgular: Organ bagisinin amaci konusunda gruplar arasinda
anlamli bir fark vardi (p=0,006). Grup I'in organ bagisini destekleme
orani (%75,9) Grup II'ye (%18,7) gére anlamli derecede yuksekti
(p<0,001).

Sonug: Yogun bakimda hastasi olan hasta yakinlarinin organ bagisi
konusundaki tutumlarinin, yogun bakimda hastasi olmayanlara gére
daha olumlu oldudunu soéyleyebiliriz. Yogun bakimdaki hastalarin
kritik durumlarinin  hasta yakinlarindaki hassasiyeti artirdigi
gorulmektedir. Organ bagisina iliskin egitim ve bilinclendirme
faaliyetleri daha yogun ve etkin bir sekilde yuritiimelidir. Ozel
tasarlanmis anketler, psikolojik destek, empati, saygili ve erken
iletisimin de etkili olabilecegini distnuyoruz.

Anahtar kelimeler: organ bagisi, yogun bakim, anket, tutumlar
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Introduction

Organ-tissue transplantation is the process of
transplanting an organ-tissue from a living person,
brain-dead person or cadaver to replace an organ-
tissue that cannot perform its function (1,2). Organ
transplantation is the focus of solution in terms of
cost-effectiveness in order to ensure the maintenance
of the lives of individuals and to increase the duration
and quality of life. Since more than one organ can be
removed from the same patient, several people can
benefit at the same time. Organ donation is a person’s
consent to the use of his/her tissues and organs after
the end of his/her medical life with his/her own free
will and documenting this consent (3). According to
the regulations on organ donation and transplantation
in Tdrkiye, organ donation is legalised by obtaining
an “organ donation card” and by the relatives of the
patient donating organs after the medical death (1,2).

Insufficient organ donation rates in the world and
in our country are still a serious obstacle to organ
transplantation (4). Especially lack of information and
negative attitudes are the most important obstacles
(5). Although trainings are given, announcements are
made in the media and the public has become more
aware; the difference between the number of donated
organs and the number of patients waiting for organs
is still continuing (6).

According to the data announced by the Ministry of
Health of the Republic of Turkiye, as of November
2023, the number of patients waiting for kidney
transplantation is 24,449, the number of patients
waiting for liver transplantation is 2,600, the number
of patients waiting for heart transplantation is 1,422,
the number of patients waiting for lung transplantation
is 204, the number of patients waiting for pancreas
transplantation is 277 and the number of patients
waiting for cornea transplantation is 4,119. However,
when we look at the organ donation data, the number
of cadaveric donors in 2023 is 1264 and the number
of living donors is 4691 (7)

Critically ill patients with life-threatening diseases
are closely monitored and treated in intensive cares.
The clinical status of the patients and their current
diseases play an important role in determining their
prognosis. Relatives of patients who are hospitalised
in intensive care are worried about their patients (8).
Besides, having a patient in intensive care unit may
create sensitivity about organ donation and change
the perspective. In this study, we aimed to compare
the attitudes of relatives of patients’ in intensive care
and in regular services, on organ donation.

Material and Method

Characteristic of the research

This is a cross-sectional descriptive survey study
applied to the relatives of patients hospitalized Firat
University Hospital. Our study was conducted under
the principles of the Declaration of Helsinki. The
study was completed between January 2024 and
March 2024. This study has been approved by the
Firat University Non-Interventional Research Ethics
Committee (approval date: 09.01.2024, number:
2024/01-36)

Sampling

Interviewers consisted of relatives of patients whose
patients were hospitalized in the 3rd level intensive
care unit (Group 1) and relatives of patients whose
patients were hospitalized in regular inpatient services
(Group II). One relative of each patient was included
in the study. In cases with more than one relative,
the relative closest to the patient and continuously
contributed to patient care was included.

Collection of data

After explaining the purpose of the study to the
patients’ relatives, written informed consent was
obtained from the participants. Relatives of patients
without written informed consent were not included
in the study. To avoid any bias, the questions were
asked face to face to the interviewers by research
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assistants from the department of anesthesiology and
reanimation, who had not yet worked in intensive care,
had not completed their first year, and did not know
the patients and the questions. The average time to
answer the questions is 10-12 minutes. The research
questions were developed by the researchers as a
result of the literature review.

1. Questions (n: 16):

2.Demographic data (age, gender, profession,
education, whether there is a patient in intensive
care unit, whether there is a relative waiting for
organ transplantation) 5 questions

3. Level of knowledge about organ donation (what
does organ donation mean, whether there is a
legal regulation regarding this, the purpose of
organ donation(Multiple choice)) 3 questions

4. Respondents’ thoughts, attitudes and behaviors
regarding organ donation (9 questions). The
questions: -If you are in favor of organ donation,
what is the reason(s)?, -Who or what contributed
to your positive view of organ donation?, -If you
are negative about organ donation, what is the
reason(s)? Were multiple choice questions.

1. Inclusion criteria:
2. Accepting to participate in the study

3. To be hospitalized in the 3rd Level Anesthesiology
and Reanimation Intensive Care Units or inpatient
wards of Firat University Hospital,

4. Being 18 years or older
1. Exclusion criteria:
. Refusing to participate in the study

.Not completing the survey questions

F S C° B V]

.Not having any inpatients in Firat University
Hospital

()]

. Having a psychiatric disorder

6.For Group |; The patient has been diagnosed
with brain death, for Group II; The patient is
hospitalized in oncology, hematology, or palliative
services or has a disease with low surveillance

7. Patients with intensive care

hospitalization

previous

Turk J Intensive Care 2025;23(2):140-151

Statistical analysis

To determine the number of patients who should be
included in the study in line with the main purpose of
our study, a sample size analysis was performed using
the G*power (Version 3.1) package program before
the study. Literature information and expert opinion
were used to analyze sample size determination (9).
As a result of the sample size analysis, it was found
that a total of 230 patients would be sufficient to be
included in the sample for 80% power (1-=0.80) and
a=0.05 error value (95% confidence interval). Our
study was completed with a total of 296 patients in
case of the possibility of leaving.

Analyzes were evaluated in SPSS (Statistical Package
for Social Sciences; SPSS Inc., Chicago, IL) 22
package program. Descriptive data were presented as
n, % values for categorical data and mean=standard
deviation (meanz=standard deviation) values for
continuous data. Chi-square analysis (Pearson Chi-
square) was used to compare categorical variables
between groups. The statistical significance level was
accepted as p<0.05 in the analyses.

Outcomes

Primary outcome: To observe if the sensitivity of
relatives of patients in intensive care units about organ
donation has increased.

Secondary outcomes: 1)To observe which factors
effect the attitudes of relatives about organ donation;
2)To observe how much they know about organ
donation.

Results

A total of 296 participants who all of them were
Muslims, 145 (49%) women and 151 (51%) men, were
included in the study, with a mean age of 41.3=13.6
years (min=18-max=78). When the professions
and education of the participants were analyzed,
31.1% were unemployed, 47.3% were middle school
graduates and below, and 52.7% were high school
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graduates and above. The participants who had a
relative in intensive care unit were 49,7%. While 4,4%
of the participants had a relative waiting for organ
transplantation, 58,8% did not know anyone about
this. (Table 1).

While 48.3% of women and 51% of men had a
relative in intensive care unit, there was no significant
difference between them (p=0.640). The ages of
those with relatives in intensive care unit were found to
be significantly higher than the ages of those without
relatives (p=0.007). Fifty per cent of those who were
not working, 88.2% of those who were health workers,
54.5% of those who were teachers, 39% of those who
were self-employed/employees and 39% of those who
were civil servants had a relative in intensive care unit
and there was a significant difference between them
(p=0.004) (Table 2).

Participants responded to organ donation as “Taking
an organ from a dead body and transplanting it into
a living one” were 17,2%. Responded as “Taking
an organ from a living one and transplanting it into
another one” were 16,2%. Accepted both answers
as correct were 60,5% and 6,1% stated that they did

Table 1. Sociodemographic characteristics of the participant

not know about it. While 26.4% of the patrticipants
stated that there is a legal regulation on organ
donation in our country, 11.8% stated that there was
not and 61.8% said that they did not know. While
16.6% of the participants stated that the purpose of
organ donation is “to improve the quality of life of the
transplant recipient”, 79.7% stated “to save the life of
the transplant recipient”, 1.7% stated “financial gain”
and 2% stated that they did not know. In this question,
there was a significant difference between the groups
regarding the main purpose of organ donation
(p=0.006). (Table 3).

The rate of Group | (87.8%) being worried about not
being able to find an organ, and needing an organ
transplant was significantly higher than the rate of
Group Il (68.5%) (p<0.001). The overall rate of support
for organ donation in Group | (75.9%) was significantly
higher than the rate of Group Il (18.7%) (p<0.001)
(Figure 1). The rate of Group | agreeing to donate their
organs in case of brain death of a relative (58.5%) was
significantly higher than the rate of Group Il (17.7%)
(p<0.001).

Number Perent (%)
Gender Female 145 49,0
Male 151 51,0
Age (years), MediantStandart Deviation 41,4113,5 (18,0-78,0)
Professiom Unemployed 92 31,1
Health worker 17 57
Teacher 22 74
Self-employment 100 33,8
Civil servant 65 22,0
Education Middle school and below 140 47,3
High school and above 156 52,7
Presence of relatives in intensive care unit Yes 147 49,7
No 149 50,3
Do you have a relative who has received an organ Yes, I've got family members waiting for 13 4.4
transplant or is waiting for an organ transplant? | know a person like that in my social circle. 29 9,8
I've only heard about in the media. 80 27,0
No 174 58,8

Turk J Intensive Care 2025;23(2):140-151



144

Altuntas G, et al. Organ Donation Attitudes in Wards and ICU

Table 2. Comparison of the intensive care unit relatives according to the sociodemographic characteristics of the participants

Total, n (%) ICU, n(%) RIS, n(%) p*
Gender Female 145 (49,0) 70 (48,3) 75(51,7) 0,640
Male 151 (51,0) 77 (51,0) 74 (49,0)
Age (years), MediantStandart Deviation 41,4413,5 43,5¢12,7 39,3+13,9 0,007~
Profession Unemployed 92 (31,1) 46 (50,0) 46 (50,0) 0,580
Health worker 17 (5,7) 9(52,2) 8 (47,8)
Teacher 22 (7,4) 12 (54,5) 10 (45,5)
Self employment 100 (33,8) 49 (39,0) 51 (61,0)
Civil servant 65 (22,0) 35(53,8) 30 (46,2)
Education Middle school and below 140 (47,3) 72 (51,4) 68 (48,6) 0,564
High school and above 156 (52,7) 75 (48,1) 81(51,9)
ICU: Intensive Care Unit; RIS: Regular Inpatient Service; n: number
*Square analysis, **Student t test was applied.
Table 3. Participants' knowledge about organ transplantation
Total,n (%) ICU, n (%) RIS, n(%) p*
What does organ Taking an organ from a dead body and transplanting it 51(17,2) 17 (11,6) 34 (22,8) 0,063
transplantation mean? into a living one
Removing an organ from a living person and 48 (16,2) 27 (18,4) 21 (14,1)
transplanting it to another person
Both 179 (60,5)  95(64,6) 84 (56,4)
| don't know 18 (6,1) 8 (5,4) 10(6,7)
Is there a legal regulation  Yes 78 (26,4) 45(30,6) 33(22,1) 0,213
on organ donationinour g 35(11,8) 18(12,2) 17 (11,4)
country? | don't know 183(61,8)  84(571) 99 (66,4)
What is the main purpose  Improving the quality of life of the transplant recipient 49 (16,6) 31(21,1) 18 (12,1) 0,006
of organ transplantation?  saying the life of the transplant recipient 236(79,7) 115(78,2)  121(81,2)
Financial gain 5(1,7) 1(0,7) 4(2,7)
| don’t know 6 (2,0) 0(0,0) 6 (4,0)

ICU: Intensive Care Unit; RIS: Regular Inpatient Service; n: number. *Chi-square analysis was applied.

100

90

80 759

M
.‘|8v7 ] I
Yes No

m Intensive Care Unit  m Regular Inpatient Service

Figure 1. Supporting organ donation
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Undecided

The rate of Group | who wanted their organs to be
donated by their relatives after death (68.7%) was
significantly higher than the rate of Group Il (19%)
(p<0.001). The rate of Group | who would consider
donation in case a family member needed organ
donation (75.5%) was significantly higher than the
rate of Group Il (21%) (p<0.001). Among the reasons
for having a positive attitude towards organ donation,
the rate of saying “Saving the lives of people in need”
(p<0.001), “I think it is a conscientious duty” (p<0.001)
and “One day | or my relatives may need organ
donation” (p=0.001) were found to be significantly
higher among the Group .
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The rate of Group | to say “media” (p<0.001) and
“voluntary organizations” (p<0.001) on their positive
attitude towards organ donation was found to be
significantly higher than the rate of Group II.

with the answers “Organ donation after brain death
disfigures the body”, “My religious beliefs do not
allow it”, “Because my family members do not look
favorably” and “I do not have enough information
about this issue yet” (Table 4).

The reasons of a negative attitude of Group Il, towards
organ donation were found to be significantly higher

Table 4. Participants' attitudes about organ donation

If you or a relative of yours is in intensive
care and needs an organ transplant, would
you be worried about not being able to
find an organ?

Do you support organ donation in general?

Would you agree to donate your relative's
organs if they were diagnosed brain dead?

Would you like your organs to be donated
by your relatives after your death?

If someone in your family needs organ
donation, would you consider donating?

If you are in favor of organ donation, what
is the reason(s)?

Who or what contributed to your positive
view of organ donation?

If you are negative about organ donation,
what is the reason(s)?

Total,n (%) ICU,n(%) RIS, n(%) p*
Yes 231(78,0) 129 (87,8) 102 (68,5 <0,001
No 22(74)  9(61)  13(87)
Undecided 43(145  9(61)  34(228)
Yes 142 (48,0) 107 (759) 35(187) <0,001
No 84(284) 13(164) 71(41,0)
Undecided 70(236)  5(77)  65(403)
Yes 112(37,8) 65(58,5) 47(17,7) <0,001
No 118(39,9) 13(11,1) 105(652)
Undecided 66(22,3) 20(304) 46 (17,1)
Yes 129 (43,6) 88(68,7) 41(19,0) <0,001
No 113(382) 15(14,1) 98(61,8)
Undecided 54(182)  9(17,2)  45(192)
Yes 142 (48,0) 107 (755) 35(21,0) <0,001
No 28(95  3(120)  25(10,8)
Undecided 126 (42,6) 15(12,5) 111(68,2)
Saving the lives of people 185(62,5) 113(76,9) 72(48,3) <0,001
Preventing organs from decaying by being 9 (3,0) 6 (4,1) 3(20) 0,334
buried
My organ continues to live by the people who 7(2,4) 5(3,4) 2(1,3) 0,281
need it
| think it is a conscientious duty 76 (25,7) 57(38,8) 19(12,8) <0,001
One day, | or my relatives may need organ 93 (31,4 59 (40,1 34 (22,8) 0,001
donation.
Media 113(38,2) 72(49,0) 41(27,5) <0,001
Healthcare workers 91(30,7) 52(354) 39(26,2) 0,086
Voluntary organizations 54(18,2) 43(29,3) 11(7,4) <0,001
Friends 41(139)  22(150) 19(12,8) 0,581
Religious scholars 19 (6,4) 8 (5,4) 11(74) 0,49
Organ donation after brain death disfigures 20 (6,8) 3(2,0) 17 (11,4) 0,001
the body
Donated organs can be sold and misused by 6 (2,0) 2(1,4) 4(27) 0,684
hospital authorities
My religious beliefs do not allow 66(22,3) 21(14,3) 45(30,2) 0,001
Because my family members are not in favor 63 (21,3)  24(16,3) 39(26,2) 0,038
| don't have enough information about this yet 102 (34,5) 33 (22,4) 69 (46,3) <0,001

ICU: Intensive Care Unit; RIS: Regular Inpatient Service,n: number. *Chi-square analysis was applied.
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While 78.2% of those who consider organ donation
accept to donate their organs after the brain death
of their relatives, none of those who do not support
organ donation accept to donate their organs
(p<0.001). While 89.4% of those who are considering
organ donation accept the donation of their organs by
their relatives after death, none of those who do not
support organ donation do not accept to donate their
organs. (p<0.001). While 97.2% of those who consider
organ donation accept to donate their organs in case
a member of their family is in need, 2.4% of those who
do not support organ donation accept to donate their
organs (p<0.001) (Table 5).

Discussion

As in the past, in the modern era, the level of organ
donation is not sufficient for patients waiting for
transplantation. Lack of information and awareness,
false beliefs, and attitudes prevent us from reaching
sufficient numbers in organ donation. Our study was
conducted with relatives of patients hospitalized in
intensive care units and inpatient wards in a tertiary
care hospital. We showed that relatives of patients who
are hospitalized in intensive care are more sensitive
about organ donation and this sensitivity caused them
to have positive attitudes towards organ donation.

Overall, support for organ donation was 48%. When
a relative was diagnosed with brain death, 37.8%

agreed to donate their organs; 43.6% wanted their
organs to be donated after death; and 48% would
consider donating if a family member needed organ
donation. The findings of this study demonstrate that
attitudes toward organ donation significantly influence
individuals’ decisions to donate the organs of their
relatives in the event of brain death, to allow their
organs to be donated by their relatives after death,
and to donate their organs if a family member is in
need. A large majority of those who support organ
donation are willing to donate their relatives’ organs in
the event of brain death (78.2%), to allow their organs
to be donated after death (89.4%), and to donate
their organs if a family member is in need (97.2%).
In contrast, none of those who do not support organ
donation are willing to donate their relatives’ organs
or allow their organs to be donated, and only 2.4%
are willing to donate their organs if a family member is
in need. These differences are statistically significant
(p<0.001), clearly indicating the extent to which
attitudes toward organ donation impact donation
decisions. Our findings were similar to the study
conducted by Cotrau et al. in 2023 with the relatives of
intensive care patients (10).

In this study, our aim was to evaluate the attitudes
of relatives who had patients in intensive care units,
towards organ donation. Our findings showed that
those with relatives of patients in intensive care
tended to give more positive answers about organ

Table 5. Comparison of donation of organs of oneself or one's relatives according to support for organ donation

Would you agree to donate your relative's  Yes 111
organs if they were diagnosed brain dead? g 0
Undecided 31
Would you like your organs to be donated ~ Yes 127
by your relatives after your death? No 1
Undecided 14
If someone in your family needs organ Yes 138
donation, would you consider donating? No 0
Decided 4
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Do you support organ donation in general? p*
Yes No Undecided

% n % n %
78,2 0 ,0 1 1,4

,0 69 82,1 49 70,0  <0,001
21,8 15 17,9 20 28,6
89,4 0 ,0 2 2,9

7 62 73,8 50 71,4 <0,001
9,9 22 26,2 18 25,7
97,2 2 2,4 2 2,9

,0 19 22,6 9 12,9 <0,001
2,8 63 75,0 59 84,3
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donation. Participants with patients in intensive care
gave significantly higher positive answers to the
questions of supporting organ donation in general
and agreeing to donate their own or a relative’s organ
after death (75.9%; 68.7%; 58.5%). The reasons for
positive attitudes toward organ donation in this study
were; Saving lives of people (62,5 %), worrying that
one day he will need an organ transplant (31,4 %),
Thinking that it's a conscientious duty ( 25,7 %), In
the study conducted by Hernandez et al, relatives
of patients with patients in intensive care unit had a
more negative view of organ donation and perhaps
the participants wanted their patients’ body integrity
to remain intact (11). Having a relative in intensive
care is a cause of psychological stress and emotional
exhaustion. Asking them to donate organs can of
course be an additional responsibility and challenge
for them. However, their life expectancy regarding
their patients may also increase their sensitivity and
change their attitudes towards organ donation.

Many factors play a role in attitudes towards organ
donation. These are demographic parameters as
well as the level of knowledge about organ donation
(12,13). In a study conducted by Colak et al. in our
country, the reasons for not participating in organ
donation were religion (25%), anxiety about suffering
(28%), fear (20%), life after death (87%), and traditions
and customs (15%) (14). In our study, the reasons why
the participants had a negative view of organ donation;
102 of them were lack of sufficient information (34.5%),
66 were because of religious beliefs (22.3%), and 63
were because of the thought that family members
would not be favorable (21.3%). When we looked at
our demographic data, the age of Group | was higher
than the other group. In the literature, although Goz
et al. (15) reported that age did not change the attitude
toward organ donation, Cohen et al. (16) reported that
age and attitude were positively correlated. However, in
many other studies, it was observed that older people
donated fewer organs, and they associated this with
the high comorbidities of elderly patients (17,18). In our
study, relatives of patients in the intensive care unit
were older and had more positive attitudes towards

organ donation. We think that the critical illnesses of
patients in intensive care were also effective in this.

Many studies have shown that the level of education
can change knowledge about organ donation and
attitude towards organ donation (19-21). According
to Zhang et al., people with higher education levels
were more informed about organ donation and had
more positive attitudes (22). In our study, 52% of
the participants were high school and university
graduates. We did not observe a significant difference
in education level between the groups. About 60%
of the participants answered the meaning and
purpose of organ transplantation correctly and there
was no difference between the groups. Despite
this, approximately 73% of all participants did not
know whether there is a legal regulation on organ
transplantation in our country. This is consistent with
the low level of organ donation in our country and
shows the importance of emphasizing education.

A clear explanation of transplantation and organ
donation and a clear understanding of the subject
is as important as education (23). In this way, fears
can be reduced. It should not be forgotten that
what is unknown is doomed to be rejected. Indeed,
in our study, we found that the first reason for
negative attitudes towards organ donation was lack
of information. In the study conducted by Cotrau
et al. 52% of the participants did not know that brain
death was irreversible and lack of understanding of
brain death was stated as the main reason for organ
donation refusal (10). In a study by Ramadurg et al.,
it was shown that providing education about organ
donation increased the level of knowledge and
changed attitudes and beliefs about donation (24).

When we look at the literature, studies show that
there is a positive relationship between the level of
awareness about organ donation and the willingness
to donate (25). Informing the patient’s relatives that
everything medically possible is being done for the
patient may positively affect their attitudes toward
organ donation. Studies have shown that early and
appropriate physical communication with families, a
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respectful and empathetic approach, and providing
psychological relief positively change the attitudes
of patients’ relatives towards donation (26,27). In this
context, to increase the positive perspective on organ
donation, we aimed to spend more time with patients’
relatives in our intensive care unit to inform them about
this issue and to reassure them.

In previous studies, the attitudes of relatives of
intensive care unit patients towards organ donation
were found to be more positive, supporting our
study (28,29). Tontus reported that if the participants’
required organ transplantation, they
responded more positively about donation (30). In our
study, the relatives of patients in the intensive care
unit reported significantly higher anxiety (87.8% vs.
68.5%, p<0.001). We think that the critical process
of intensive care patients and the concerns of patient
relatives are effective in this. We think that our findings
provide important clues about the factors affecting
the positive attitudes of relatives of patients in the
intensive care unit towards organ donation.

relatives

Participants who were positive about organ donation
in order stated that; the media (38.2%), healthcare
professionals (30.7%), and voluntary organizations
(18.2%) were primarily effective in this regard.
Salim et al. showed that the media increased public
awareness of organ donation (31). In this context, in
addition to more effective use of the media and press
organs to increase awareness of organ donation,
utilizing the knowledge and experience of healthcare
personnel to ensure the flow of accurate information
in these sources will increase effectiveness. Likewise,
we believe that voluntary organizations, together with
health professionals, can raise public awareness by
organizing continuous campaigns, seminars and
trainings on this issue.

Religious beliefs are another important factor
affecting people’s attitudes and decisions about
organ donation (32,33). The teachings and beliefs
of different religions can offer different perspectives
on organ donation and shape individuals’ decision to
donate. Holman et al. found that Orthodox (73%) and
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Catholics (77%) had a more favorable view of organ
donation than Protestants (43%) (34). But according
to Goz et al. religion did not affect this issue (15). The
majority of Turkish people believe in Islam, and both
religious scholars and the Directorate of Religious
Affairs have stated that organ donation is compatible
with Islam. In the Qur’an, in Surah Maide, Verse 32, it
is stated that ‘Whoever saves one life is as if he/she
has saved all human beings’ (35). In the article written
by Sharif, it is stated that Muslims have the perception
that they do not own their bodies or organs and that
they do not have the right to give their organs to others
(386). Muslims remain divided on this issue (37). In a
multicenter study conducted by Demirkiran et al.,
it was emphasized that religious beliefs negatively
affected the attitude toward organ donation and this
could be overcome by informing the public (38). All of
the participants in our study were Muslims and 22.3%
of them thought that their religious beliefs would not
allow organ transplantation. Only 6.4% of those with a
positive view on organ donation stated that they had
benefited from religious scholars. These rates show
that religious scholars have a great responsibility.
Understanding religious teachings about organ
donation, effective communication with religious
communities, and dissemination to the public are
important to raise awareness about organ donation
and increase donation rates.

Considering the reality of our country, the impact of
the results arising from geographical location should
not be ignored. Two extreme examples are Spain and
Iran. According to the 2018 data of the International
Registry of Organ Donation and Transplantation
(IRODaT- UOBTK), cadaveric organ donation is
estimated in millions; 48 in Spain, 11.1 in Iran, and 7.47
in Tarkiye (39). While living donors are predominant
in Iran, cadaveric donors are predominant in Spain.
Spain’s “opt-out” system has been effective in
increasing organ donation. In Iran, religious and
cultural factors play an important role, whereas in
Spain the general acceptance and awareness of the
society encourages organ donation. While Spain
adopts a more systematic approach to organ donation
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coordination and education, in Iran this process is
based on individual donations (40).

This study has some limitations. Since it is a single-
center cross-sectional study, it does not provide a
universal generalization. In addition, psychological
factors affecting the attitudes of patients’ relatives
towards organ donation may also need to be examined
in detail. The survey was administered to relatives of
ICU critically ill patients, but not patients diagnosed
as brain dead; results may vary in patients diagnosed
as brain dead. Another limitation is that the study was
conducted in two groups of relatives of patients with
and without ICU patients, but the diagnoses of the
patients were not examined separately.

Conclusion

We can say that the attitudes of relatives of patients
with patients in intensive care towards organ donation
are more positive than those who do not have patients
in intensive care. It is seen that the critical condition of
patients in intensive care increases the sensitivity of the
relatives. We believe that education and awareness-
raising activities on organ donation should be carried
out more intensively and effectively, especially by
politicians, educators, health professionals and clergy.
Considering that all our participants are Muslims, the
clergy have a big role to play.

Specially designed questionnaires that aim to
assess people’s knowledge and attitudes towards
organ donation and transplantation are crucial for
identifying effective educational strategies to increase
organ donation. The media and voluntary health
organizations also need to educate the public from
the perspective of scientific knowledge. We believe
that psychological support, empathy, respect, and
early communication with relatives can also have
positive effects.
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The relationship between awake prone positioning and need for invasive
mechanical ventilation in COVID-19 related acute respiratory distress

syndrome

COVID-19 ile iliskili akut respiratuar distres sendromunda uyanik pron
pozisyonlama ile invaziv mekanik ventilasyon ihtiyaci arasindaki iligki
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ABSTRACT

Introduction: Prone positioning (PP) is beneficial in acute respiratory
distress syndrome (ARDS) patients with orotracheal intubated (OTI)
patient, however further studies are needed for awake patients with
ARDS. We aim to evaluate the relationship between the duration and
number of PP and the need for invasive mechanical ventilation (IMV) in
awake patients with COVID-19 related ARDS (C-ARDS).

Methods: This is an observational, single-centred, and retrospective
study of 32 patients underwent invasive mechanical ventilation (IMV)
and matched 33 non-IMV patients with C-ARDS receiving HFNC (high
flow nasal cannula). Independent variables such as total number
and duration of PP, clinical features, and patient characteristics were
obtained. Logistic regression models were used to investigate variables
associated with IMV need. Subsequently, models were adjusted for ROX
index, APACHE Il and SOFA scores, and LOS (length of stay).

Results: The SOFA score, ROX index at 4 h, and LOS differed between
groups. Pa02, SpO2, respiratory rate (RR) and ROX index of all patients
improved after the first prone position (t = -6,93, p < ,001; t = -7,30, p
< ,001;t=5,35p <,001;t =6,02, p <,001; respectively). Diagnostic
decision-making features of PP number (AUC = 0,690) and PP duration
(AUC = 0,723) in predicting the need for IMV were examined with the
ROC curve. We found that total number of prone position (2OR: 0,70; [CI
%95: 0,51 - 0,96]; p = 0,026) and duration of prone position (aOR: 0,95;
[Cl %95: 0,92 - 0,99]; p = 0,22) are associated with decreased risk of
undergoing IMV.

Conclusion: IMV need is negatively correlated with duration and total
number of PP in the awake patients with C-ARDS receiving HFNC,
even after adjusting for possible confounding factors. To generalise
these results, additional studies that are multi-centred and with a larger
sample sizes are needed.

Keywords: acute respiratory distress syndrome, COVID-19, mechanical
ventilation, prone position, high flow nasal cannula
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6z

Giris ve Amag: Orotrakeal entibe (OTI) olan akut solunum sikintis
sendromu (ARDS) hastalarinda pron pozisyonun (PP) faydali oldugu
bilinmektedir, ancak ARDS’li uyanik hastalar i¢in yeni calismalara ihtiyac
vardir. Bu calismanin amaci, uyanik olan ve ylUksek akimli nazal kanul
(HFNC) uygulanan COVID-19 iligkili ARDS (C-ARDS) hastalarinda PP
suresi ve sayisi ile invaziv mekanik ventilasyon (IMV) ihtiyaci arasindaki
iliskiyi degerlendirmek amaclanmaktadir.

Yontem ve Geregler: Bu gozlemsel galisma retrospektif ve tek merkezli
tasarlanmis olup HFNC alan, hafif/lorta derecede C-ARDS tanili;
IMV ihtiyaci gelisen 32 hasta ve IMV ihtiyaci gelismeyen 33 hastayi
kapsamaktadir. Bagimsiz degiskenler toplam PP sayisi ve suresi,
klinik ozellikler ve hasta 6zellikleridir. IMV ihtiyaciyla iligkili degiskenleri
arastirmak icin lojistik regresyon modelleri kullaniimistir. Daha sonra
modeller ROX indeksi, APACHE Il ve SOFA skorlari ve hastanede kalis
suresi (LOS) gibi degiskenlerle duzeltilmistir.

Bulgular: Baslangic SOFA skoru, 4.saatte ROX indeksi ve LOS gruplar
arasinda farklilik gosterdi. Tum hastalarin PaO2, SpO2, solunum sayisi
ve ROX indeksi ilk pron pozisyondan sonra diizeldi (t =-6,93, p <,001;
t =-7,30, p <,001;t = 5,35, p <,001; t = 6,02, p <,001; sirasiyla). IMV
ihtiyacini éngérmede PP sayisi (AUC = 0,690) ve suresinin (AUC =
0,723) tanisal karar verme Ozellikleri ROC egrisi ile incelendi. Toplam
PP sayisi (aOR: 0,70; [Cl %95: 0,51 - 0,96]; p = 0,026) ve siresi (aOR:
0,95; [Cl %95: 0,92 - 0,99]; p = 0,22) IMV ihtiyacinin azalmasiyla iligkili
bulundu.

Tartisma ve Sonug: HFNC alan C-ARDS’li uyanik hastalarda, olasi
kanistirict  faktorlerle duzeltildikten sonra bile, pron pozisyon slre
ve sayisi IMV ihtiyaci ile negatif korelasyona sahiptir. Calismamizin
genellenebilirlidi icin cok merkezli ve daha bulyik 6rneklem iceren
calismalara ihtiyag vardir.

Anahtar kelimeler: akut respiratuar distres sendromu, COVID-19,
mekanik ventilasyon, pron pozisyon, ytiksek akimli nazal kanu
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Introduction

The severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) primarily affects respiratory system
and may lead to acute respiratory distress syndrome
(ARDS). With the PROSEVA study, prone positioning
has become one of the armamentarium of intensive
care unit (ICU) specialists, especially dealing with
moderate and severe ARDS patients who require
mechanical ventilation (1,2). One other tool, high
flow nasal cannula (HFNC), can reduce the need for
invasive mechanical ventilation (IMV) and improve
oxygenation compared to standard oxygen therapy
(8). HFNC treatment may further provide beneficial
results in both mild and mild-to-moderate COVID-19
related ARDS (C-ARDS) and even in some moderate-
severe patients (4).

The need for IMV and mortality rate increased
throughout the pandemic. The administration of
awake prone position has become widespread among
ICU settings because of insufficient amount of the
mechanical ventilators and possible adverse effects
of IMV. PP helps dorsal zones of the pulmonary to
contribute respiration and aids the homogeneous
distribution of ventilation, therefore, improves the
compliance and the ventilation to perfusion rate
(V/P). Furthermore, PP is associated with higher
oxygenation level and decreased mortality rate
in orotracheal intubated (OTI) patients with non-
COVID-19 related ARDS (non-C-ARDS) (1). The
prolonged prone positioning improves oxygenation
and reduces mortality in severe ARDS patients who
have undergone OTI. However, current studies that
include patients undergoing IMV suggest conflicting
results regarding the effectiveness of prone position
in awake patients (5-7). Although studies have
shown that prone positioning increases oxygenation,
convincing results have not been achieved in terms of
avoiding from OTI and reducing mortality (8).

We considered that C-ARDS patients undergoing
HFNC may deteriorate rapidly and may require IMV.
We thought that the combined use of prone position

and HFNC, which is a treatment strategy used for
non-C-ARDS patients not associated with COVID-19,
may have a positive effect on the patients’ need for
IMV in C-ARDS as well. In addition to this, we want to
investigate the association between total duration and
number of prone positioning and need for IMV.

The primary aim of our study is to evaluate the
relationship between the duration and number of
prone positioning and the need for IMV in awake
patients diagnosed with C-ARDS. The secondary
goals are to define the characteristics of the patients,
their comorbidities, investigate the influence of prone
positioning on several respiratory variables. We
determined our hypothesis as “There is an association
between time and number of prone and the need for
IMV in patients with C-ARDS receiving HFNC.”

Methods and Materials

This study was reported according to the
Strengthening the reporting of observational studies
in epidemiology (STROBE) Checklist: cross-sectional
studies guidelines.

Study design and settings

This study was designed as an observational,
retrospective, longitudinal and mono-centric. Patients
with COVID-19 admitted to the ICU of the Department
of Anaesthesiology and Reanimation in The University
of Health Sciences Bakirkdy Dr. Sadi Konuk Research
and Training Hospital between March 2020 - October
2020 were included.

Procedure

In order to keep SpO, > 85% of those patients
whose requirement of FiO, = 28% and, HFNC was
applied at the range of 60 L/min. The O, rate of HFNC
was regulated between 40 - 80% according to O,
demand. Cooperative, oriented and able to capable of
communicating patients were informed about prone
positioning, by administering low-dose anxiolytics
when needed to anxious patients without sedation,
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and they were placed in intermittent prone position
according to the time they tolerated. The duration of
the prone was not predetermined and was maintained
according to the tolerance of patients.

After the first prone position applied to the patients,
the ROX index (pulse oximetry/fraction of inspired
oxygen/respiratory rate), RR, PO,, and SpO, values
were measured. The prone positioning was continued
if the patients were considered to be in need of
oxygenation. OTl and IMV decision was based on
relevant values such as Sp0O, < 85%, RR > 35/min,
ROX index < 4.88 pulse oximetry/fraction of inspired
oxygen/respiratory rate and clinical conditions
(increased respiratory distress, increased respiratory
effort, or development of additional system failure that
impairs haemodynamic).

Clinical procedures also encompassed following:
Patients with RR > 35, use of auxiliary respiratory
muscles, haemodynamic instability (systolic blood
pressure < 90 mm Hg or mean arterial pressure < 60
mm Hg), and altered consciousness was applied OTI
in the supine position.

Participants

65 patients with COVID-19 receiving HFNC whose
diagnoses were mild/moderate ARDS included in the
final analyses in our study.

Inclusion criteria of the study were; i) being diagnosed
with mild and moderate ARDS according to the
Berlin definition criteria, ii) receiving HFNGC, iii) has a
diagnose of COVID-19 confirmed by computerised
tomography (CT) and/or polymerase chain reaction
(PCR) technique. Exclusion criteria of the study were;
i) being diagnosed with severe ARDS according to the
Berlin definition criteria, ii) being orotracheal intubated
at the time of the admission of ICU, iii) receiving OTI
in the first six hours of prone positioning, iv) can
not tolerate prone positioning, v) receiving sedative
medication.
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Variables

Sociodemographic data and comorbidities were
designated as independent variables. The need to
IMV (dichotomous variable) was the outcome variable
of this study.

Data sources/measurement

Data of the patients were collected using the
Structured Query Language (SQL) of the Metavision/
QIinICU Clinical Decision Support Software.

Study size

Due to the nature of the pandemic and controversial
results with the prone position in previous studies at
the time this study was designed, we did not perform
a priori power analysis; therefore, all patients whose
data could be reached between the specified dates
were included in the study.

Quantitative variables

Sociodemographic data (numerical variable), time
until admission to ICU (unit of hour) ROX index and
Horowitz rate (PaO./FiO,) at the time of the admission
of ICU, total prone number (discrete numeric variable),
and total prone time (unit of hour) were designated as
independent co-variables.

Statistical methods

Numerical data with normal distribution were shown as
mean (standard deviation), and those without normal
distribution were shown as median (interquartile
range). In order to compare the variables between
the two groups, the test of comparing the means
between two independent groups was used for
those with normal distribution, and the Mann-Whitney
U test was used for those who were not normally
distributed. Categorical variables were presented as
frequency (percentage), and comparisons between
groups were made with Chi-Square or Fischer’s exact
test, depending on their adequacy. Two regression
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models in which the need for MV was designed as the
response variable were conducted. In the first model,
number of prone position; in the second model,
duration of prone position were explanatory variables.
We entered ROX index, APACHE Il and SOFA scores,
and LOS to the model as covariables. Descriptive and
inferential statistical analysis and visualisation were
performed with R (R Core Team [2020]). A value of p
< 0.05 was considered statistically significant.

Results

Among 1567 of patients with COVID-19 who admitted
to the ICU, we excluded 756 of those not covering mild
and moderate ARDS criteria. We included 32 out of 92
potentially eligible patients underwent IMV. Following
this, we randomly selected 33 patients as a matched
group who didn’t need IMV from the same sample
(Figure 1).

The sample of this study is similar to studies involving
C-ARDS patients in terms of clinical features,
gender, age, and comorbidity (9-11). There were
no statistically significant differences between MV

(n = 32) and no MV (n = 33) groups in terms of
the sociodemographic characteristics, respiratory
indicators and comorbidities. However, the SOFA
score, the time interval of inpatient unit and ICU
admissions, ROX index 4 hours after admission to
the ICU differed between these groups. LOS in the
ICU also significantly differed between groups, with
patients requiring mechanical ventilation experiencing
a notably longer LOS (mean = 15.3 days) compared
to those not requiring mechanical ventilation (mean =
6.7 days). Detailed descriptive statistics are presented
in Table 1.

Pa0,, SpO,, respiratory rate and ROX index of all
patientsincludedinfinal analysesimproved statistically
significant after first prone position. (Table 2)

Priortomeasuring adjusted estimates, each statistically
significant independent variable in Table 1 was
examined in bi-variable binomial logistic regression
models, in which IMV administration was the outcome
variable. Increased SOFA score (Odds ratio (OR) =
1,039; [Cl %95 = 1,134 - 1,751]; p < ,001), time until
ICU admission (OR = 1,015; [Cl %95 = 1,004 - 1,025];

Patients with COVID-19 admitted to ICU
(n = 1567)

A4

Mild and moderate C-ARDS

[ (n=811)

- Intubated at the time of admission: 409

) [ Excluded (n = 719)

A 4

- Not tolerate awake prone positioning: 81
= Need for OTl occurred in first 6 hours: 47
= Received no HFNC: 102

C-ARDS + HFNC

Eligible mild and moderate
(n=92)

] l— Poor medical record

\4

Mechanical Ventilation (+)
Included in the primary analyses
(n=32)

A4

No Mechanical Ventilation
(Matched group of MV[+])
(n=33)

Figure 1. Flow of the patients with mild or moderate C-ARDS who receive HFNC

ICU: Intensive care unit, n: Sample size, C-ARDS: COVID-19 related acute respiratory disease syndrome, HFNC:
High flow nasal cannula, OTI: Orotracheal intubation, MV: Mechanical ventilation
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p = 0,002), LOS (OR: 1,0101; [Cl %95: 1,0049 - 1,015];
p < ,001) were associated with greater risk of need
for mechanical ventilation. Increased ROX index after
4 hours of HFNC (OR: 0,816; [Cl %95: 0,671 - 0,994];
p = 0,031), number of prone position (OR = 0,767;

[Cl %95 = 0,643 - 0,914]; p < ,001), and duration of
prone position (OR = 0,971; [Cl %95 = 0,952 - 0,991];
p < ,001) were associated with decreased risk of
undergoing a mechanical ventilation. (Supplementary
Table 1)

Table 1. Characteristics of the patients with mild or moderate C-ARDS who received HFNC
Mechanical Ventilation, n =32 No Mechanical Ventilation,n =33  Total, n = 65

Age (years)

BMI (kg/m?)

SOFA

APACHE Il

Time Until ICU (hours)
ROX Index

ROX Index at 4h

FiO,

RR

Sp0; (%)

Horowitz Rate

LOS (days)

Number of PP

Total prone time (hours)

Sex, female
Hypertension

Diabetes Mellitus
Coronary Artery Disease
Chronic Kidney Disease
Other Comorbidity

No. of Comorbidity

X (SD)
59,7 (12,3)
28,3 (5,04)
4,79 (3,86)
13,16 (7,29)
88,0 (75,3)
5,28 (1,58)
6,49 (2,59)

65,69 (12,93)
27,1(6,93)
86,3 (6,53)
142 (45.2)
15,3 (8,2)
3,03 (2,05)
26,97 (20,42)
n (%)
7(21,9)
12 (37,5)
11 (34,4)

5 (15,6)

3(9,4)

3(9,4)

median (IQR)
1(2)

X (SD) X (SD) P
53,2 (11,4) 56,5 (12,2) 1,789 0,078
28,7 (4,72) 28,5 (4,85) 0,983 0,892
1,75 (2,23) 3,29 (3,49) 3,896 <,001
10,15 (4,96) 11,6 (6,35) 1,948 0,056
43,5 (40,6) 66,1 (64,3) 3,148 0,003
6,28 (3,24) 5,77 (2,57) -1,452 0,152
7,97 (2,96) 7,24 (2,87) 2,15 0,035

60,48 (13,75) 63,0 (13,5) 1,571 0,21
28,3 (8,25) 27,7 (7,65) -0,650 0,518
89,3 (5,86) 87,8 (6,33) -1,95 0,056
152 (54,1) 147 (49,8) -0,829 0,410
6,7 (36,9) 10,95 (7,6) 5,49 <,001
6,56 (5,00) 4,77 (4,17) 3,72 <,001

59,22 (45,23) 42,8 (38,3) 3,75 <,001

n (%) n (%) X P

9(27,3) 16 (24,6) 0,255 0,614
11(33,3) 23 (35,4) 0,123 0,725
10 (30,3) 21(32,3) 0,123 0,726
3(91) 8(12,3) 0,643 0,423
1(3) 4(6,2) 1,13 0,287
1(3) 5(6,2) 1,13 0,287
median (IQR) median (IQR)
0(1) 1(2)

n: Sample size, X: Mean of the sample, SD: Standard deviation, IQR: Interquartile range, C-ARDS: COVID-19 related acute respiratory distress syndrome, HFNC: High flow
nasal cannula, BMI: Body mass index, APACHE II: Acute Physiology and Chronic Health Evaluation II, LOS: Length of stay, SOFA: Sepsis related organ failure assessment,
ICU: Intensive care unit, RR: Respiratory rate, ROX Index: Sp02/Fi02/RR, Horowitz rate: Pa0/FiO, pos.: positioning

The values were obtained at the time of the admission unless otherwise stated. Significant p values are denoted in bold character.

Table 2. Oxygenation indicators before and after prone positioning of all patients

Pa0,
Sp0,

RR

ROX Index

Before first prone positioning, n = 65
X (SD)
63,85 (19,25)
87,8 (6,33)
27,72 (7,65)
5,77 (2,57)

After first prone positioning, n = 65

% (SD) P
86,24 (31,79) -6.93 <,001
93,80 (3,05) 7.30 <,001
22,42 (5,88) 5.35 <,001
8,36 (3,28) 6.02 <,001

X: Mean of the sample, SD: Standard deviation, RR: Respiratory rate, ROX Index: SpO2/FiO2/RR
P values considered statistically significant are denoted in bold

Turk J Intensive Care 2025;23(2):152-160


https://turkishjic.org/article/view/654#supplementary-materials
https://turkishjic.org/article/view/654#supplementary-materials

Ozmen Dénmezler D, et al. Awake Prone Positioning and Invasive Mechanical Ventilation in COVID-19 ARDS 157

Diagnostic decision-making features of prone
number and duration in predicting the need for
IMV were examined with the Receiver Operating
Curve (ROC) curve. Sensitivity, specificity, positive
predictive and negative predictive values of cut-off
values were calculated. (Supplementary Table 2 and
Supplementary Table 3) The AUC value of the prone
number was 0.690, and of the prone duration was

0.723. (Figure 2)

Possible confounders were determined as SOFA
score, ROX index, and LOS. After adjusting for other
features, higher number of prone position and higher
total prone position were associated with smaller risk
of mechanical ventilation administration significantly.
We confirmed that number of prone position (aOR:
0,70; [Cl %95: 0,51 - 0,96]; p = 0,026) and duration
of prone position (@OR: 0,95; [Cl %95: 0,92 - 0,99];
p = 0,22) are associated with decreased risk of
undergoing mechanical ventilation (Table 3).

Discussion

Herein, we present a negative correlation between
duration and total number of prone position and IMV
need of the awake patients with C-ARDS receiving
HFNC. The ROX index after 4 hours of the patients
required IMV was smaller and the SOFA score of those
at the time of the admission were higher compared to
of the patients did not require IMV. Additionally, our
study shows improved respiratory indicators of all the
patients after the first prone position.

The ROX index is an effective marker that can be
used for monitoring the course of the disease and
the risk of undergoing OTI during the course HFNC
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Figure 2. ROC curve of prone position number and duration

True positive percentage: Sensitivity, False positive percentage:
1-specificity

treatment. In a similar study, the ratio of oxygen
saturation and the ROX index was found to be lower in
the IMV group (12). In order to evaluate the success of
HFNC in ARDS patients unrelated to COVID-19, a ROX
index of less than 4,88 after 12 hours subsequent to
HFNC onset may be a guide for OTI (13). Evaluation
of the ROX index measured in the first 4 hours after
the onset of HFNC in patients with C-ARDS may be
helpful to determine the IMV need (14). In our study,
the ROX index of the 4th hour of HFNC of the IMV
group was smaller than those of the patients did not
require IMV. In line with the findings of similar studies,
in the present study, we suggest that the ROX index of
the 4th hour of HFNC is linked with the need for IMV.

Table 3. Multivariable logistic regression models in which need to mechanical ventilation was designed as the response variable (n = 65)

. . 95% CI
Variable Adjusted OR
Lower
Number of prone position 0,7027 0.51452
Total prone position 0,9554 0,9187

OR: Odds ratio, n: Sample size, Cl: Confidence interval, P: probability - p value

Overall Model Test

P
Upper X? P

0.960 0,026 50,4 <,001
0,993 0,022 52,1 <,001

All multivariable binomial logistic regression analyses were adjusted for possible confounders. P values considered statistically significant are denoted in bold.
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Prone positioning is a treatment strategy used in
ARDS patients undergoing OTIl with well known
physiological effects. These have been investigated
in current clinical studies related to the clinical
features of extubated patients. A prone position
administration is recommended for at least 12 hours
a day for ARDS patients who are not associated with
COVID-19 and undergoing OTI (15). In patients with
moderate to severe C-ARDS, a prone position for 12-
16 hours is recommended under IMV (16). With the
COVID-19 pandemic, the use of the prone position
has begun to increase in awake patients. In a case
series of 79 awake patients diagnosed with C-ARDS,
HFNC and prone positioning for at least 16 hours
were administered and none of these patients, along
with an increase in the Horowitz ratio, developed OTI
need (17). Therefore, early awake prone positioning
together with HFNC can be considered as a treatment
modality to prevent IMV in C-ARDS.

Although the physiological effects of the prone position
in extubated patients have not been clarified yet, there
are many studies showing that it is beneficial in terms
of oxygenation. In a research carried out by Sartini
et al.(18), it was observed that all patients experienced
a decrease in RR both within and prone position and
subsequently, and a significant increase in the SpO,
and Horowitz ratio. In another small sample study (n
= 10) including patients diagnosed with C-ARDS in
Singapore, prone position was applied five times a day
for one hour at a regular interval and haemodynamic
changes and oxygenation indicators at 0, 30 and 60
minutes improved (19). Another study conducted in
Italy in non-intubated patients who remained in the
prone position for a minimum of 3 hours experienced
increased oxygenation in prone position compared to
the supine position (20). Besides, Thompson et al.(21)
found that awake C-ARDS patients who remained in
the prone position for at least 1 hour and had a SpO;
value above 95% were less in need of IMV. In our study,
even a single session of prone positioning increased
PaO,, Sp0O, and the ROX index and decreased RR.

Turk J Intensive Care 2025;23(2):152-160

There are studies in which awake prone positioning
is associated with a decrease in mortality rate, as
is the need for IMV. In a single-center retrospective
study conducted with a series of 105 cases, prone
position was associated with a lower rate of OTIl and
mortality (22). In another retrospective multi-centre
observational study, prone position was found to
be associated with a lower rate of OTl and mortality
in awake patients (23). However, contrary to these
findings, a retrospective case-control study (n =
600) reported no significant relationship between
awake prone positioning and the need for IMV and
mortality. Moreover, it was reported that extubated
prone positioning temporarily improved hypoxemia
but did not affect the course of the disease (24). In a
systematic review and meta-analysis by Li et al.(25)
including 29 C-ARDS studies, it was observed that the
prone position reduced the need for IMV, but did not
have a positive result on mortality. In the present study,
a statistically significant relationship was determined
between number and duration prone positioning and
the reduced need for IMV.

Single prone positioning session is recommended
to be at least 120 minutes and for 5-6 hours within a
day to increase oxygenation (5). In the present study,
considering the time that patients can tolerate in prone
positioning, at least 4 hours, cut-off value for each
prone positioning of the patients and prone positioning
duration cut-off value table were examined. As
detecting the real negative event, the need for IMV, is
of utmost importance, the cut-off value of the number
of prone positioning was determined as 6 times, and
the cut-off value of the prone position duration as 64
hours for predicting IMV need considering specificity.
Independent of the number of prone positioning and
duration, the maximum number and duration of prone
positioning that could be tolerated was considered to
reduce OTI.

There are some inherent limitations due to the design
of the present study. First, the results of our non-
prospective study contain inadequacies in terms of
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generalisability of the results and cause-and-effect
relation. In addition, all data were obtained from a
single centre, which has been designed solely as
an emergency hospital for COVID-19, with adequate
mechanical ventilators, physicians and personnel
to conduct the daily follow up and treatment of the
patients. However, considering that there are many
centres that cannot meet these conditions during the
pandemic, our findings reveal limitations in terms of
generalisability. The outcome variable of the patients,
undergoing OTI were left to the clinician’s decision
based on patients’ oxygen demand according to
Sa0,, RR, and ROX index. Leaving the OTI decision to
the clinician could be considered as selection bias in
our study. In order to reduce the effect of this possible
bias as much as possible, we entered ROX index,
APACHE Il and SOFA scores, and LOS to the logistic
models as co-variables.

Conclusion

Our study highlights a negative correlation between
the duration and frequency of prone positioning and
the need for invasive mechanical ventilation (IMV) in
awake COVID-19 associated ARDS (C-ARDS) patients
treated with high-flow nasal cannula (HFNC). Key
findings indicate that a lower ROX index after 4 hours
of HFNC and higher initial SOFA scores correlate with
IMV requirement. Prone positioning, applied early
and for extended periods, demonstrates significant
improvements in oxygenation and potential reductions
inIMV needs. Although the ROXindex serves as auseful
predictor for the necessity of orotracheal intubation
during HFNC treatment, the study’s non-prospective,
single-center design may limit generalizability. Future
multicentric, prospective research is needed to
validate these findings and refine treatment protocols
across varied clinical environments.
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Amag: Yogun Bakim (YB) endikasyonu kalmayan hastalarin ilgili servislere
sevkinde yasanan sorunlar nedeniyle bu hastalarin YB'de gereksiz yatak
isgal etmesi ve terminal hastalarda faydasiz tedavi uygulamalar yogun
bakim ve tip etigi literatlrinde siklikla tartisilan konulardir. Galismanin amaci;
Ulkemizdeki YB yataklarinda endikasyon disi yatis ve tedavi durumunu ve
doktorlarin bu duruma yaklagimlarini anlamaktir.

Gere¢ ve Yontem: Calisma 18 Ocak 2024 tarihinde gercgeklestiriimek Gzere
bir gunltik nokta prevalans olarak planlanmig 35 sorudan olusan (Google
Survey formu) anket calismasidir. Calisma iki temel konu temelinde; yogun
bakimda endikasyon disi yatan hasta orani ve nedenleri ile yogun bakimda
faydasiz tedavi uygulanan hasta orani ve yogun bakim doktorlarinin bu
konudaki gérus ve 6nerilerinin belirlenmesi olarak kurgulanmistir.

Bulgular: Calismaya YB'de calisan, 127 hekim katilmistir. Hekimlerden 58’i
hastalarinin %10’unun, 27’si ise; %20’sinin YB endikasyonu sonlanmasina
ragmen servislere verilemedigini belirtmistir. ilgili kliniklerde bos yatak
olmamasi nedeniyle, 92 hekim hasta yatislarinin 1-5 guin sureyle, 21 hekim
ise; 6-10 glin stireyle uzadigini belirtmislerdir. 50 hekiminin hastalarinin %10°u,
26 hekimin hastalarinin %20’si, 21 hekiminin ise; hastalarinin %30’u palyatif
servislere devir edilemedidi icin YB’de yatisi devam etmektedir. 40 hekim,
palyatif servis igin bekleme suresinin; 20 glinden fazla oldugunu belirtiimistir.
Tum hekimler YB'de faydasiz tedaviler yapildigi seklinde goéris bildirmislerdir.
Hekimlerin sadece %8.7’si terminal dénem hastasi olmadigini bildirmistir.

Sonug: Yogun bakimlarda akilci yatak kullanimina engel olan faydasiz tedavi;
sorunlarin dogru analizi isiginda ¢6zim yollari ile énlenebilir bir durumdur.

Anahtar kelimeler: faydasiz tedavi, yogun bakim yatis endikasyonu, yogun
bakim yatis suresi, palyatif bakim, yogun bakim

ABSTRACT

Objective: The limitation or withdrawal of futile treatment is widely accepted
in the intensive care and medical ethics literature. However, implementing
this in clinical practice is often difficult. The aim of the study is to understand
the situation of non-indicated admissions and treatments in ICU beds in our
country, as well as the doctors’ approaches to this issue.

Materials and Methods: The study is planned as a one-day point prevalence
survey consisting of 35 questions (Google Survey form) to be conducted on
January 18, 2024. The study is based on two main topics: the proportion
of patients admitted to intensive care unit (ICU) without indication and the
reasons for it, and the proportion of patients who receive futile treatment in
the ICU, as well as identifying the views and recommendations of ICU doctors
on these issues.

Results: A total of 127 doctors working in the ICU participated in the study.
Among the participants, 58 reported that 10% of their patients, and 27
reported that 20% of their patients could not be transferred to the wards
despite no longer needing ICU care. Due to the lack of available beds in
the relevant clinics, 92 physicians stated that patient stays were extended
by 1-5 days, and 21 physicians reported an extension of 6-10 days. In cases
where transfer to palliative care services was not possible, 50 physicians
indicated that 10% of their patients, 26 physicians indicated that 20%, and
21 physicians indicated that 30% of their patients remained in the ICU. Forty
physicians reported a waiting time of more than 20 days for palliative care
service. All physicians stated that futile treatments were being administered
in the intensive care unit. Only 8.7% of the physicians reported that the patient
was not in the terminal stage.

Conclusion: Useless treatment that prevents rational bed use in intensive
care units; It is a preventable situation with solutions in the light of correct
analysis of the problems.

Keywords: futility, indication of ICU, LOS in ICU, palliative care, intensive care
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Giris

Saglik alanindaki teknolojik ilerlemeler altta yatan
patolojinin basarili bir sekilde tedavi edilmesi icin
hicbir umut olmadiginda bile &6limcil hastalarin
yasamlarini uzatmalarina olanak saglamakta; ancak
bu tdr tedaviler beraberinde saglik maliyetlerinde
artisa yol acmaktadir. Bunun yaninda uUlkemizdeki
gibi yash nifusun giderek artigi Ulkelerde kronik
hastaliklari olan yasl yoJu hasta popullasyonunun
yogun bakim Unitelerine olan ihtiyaclan artmistir
(1). Ozellikle yogun bakim (nitelerinde gerek sayi,
gerekse maliyet acisindan sinirl tibbi ekipman ve
kaynaklara iliskin endiseler, tibbi faydasizlik ve YB’lerin
verimli kullanilmasi konularini giindeme getirmistir.
Gercekten YB yatis endikasyonu olan hastalarin bos
yatak olmadidi icin yatinlamamasi, YB'da bosuna
tedaviler konusundaki tartismalara daha fazla dikkat
edilmesi gerekliligini vurgulamaktadir (2-4).

Yararli olmayan tibbi tedavinin sinirlandiriimasi veya
geri cekilmesi, yogun bakim ve tip etigi literatGrinin
cogunda etik acidan kabul gérmektedir. Ancak
pratikte tedaviye sinir koymak ¢ogu zaman zordur.
Ayni sekilde yodun bakim hasta yatis kararlarinda
pek cok etken yer almakta ve fayda gbrmesi
beklenmeyen hastalara cesitli nedenlerle yodun
bakim vyatisi gerceklesebilmektedir. Calismamizda
amacimiz; Ulkemizdeki yogun bakim yataklarinda
endikasyon digi yatis ve faydasiz tedavi durumunun
belirlenmesi, yogun bakimda calisan hekimlerin bu
duruma yaklagimlarini anlamak ve ¢6zim Onerilerinde
bulunmakiir.

Gereg ve Yontem

Calisma igin, cok merkezli olarak Saglik Bilimleri
Universitesi Basaksehir Cam ve Sakura Sehir
Hastanesi Klinik Aragtirmalar Etik Kurulu’'ndan onay
alinmistir. (KAEK/11.10.2023.488) Bu calisma 18 Ocak
2024 tarihinde bir gunlik nokta prevalans olarak
gerceklestiriimistir. Ozel, devlet, Universite ve egitim
arastirma hastanelerinin yogun bakim unitelerinde
gbrev yapmakta olan hekimlere (Prof, Dog¢, Uzman
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Hekim) ydnelik 35 sorudan olusan Google Survey
formu hazirlanmigtir. (Ek 1) Calisma; Tiark Yogun
Bakim Dernegi resmi web sitesinde duyurularak
anket formu Uyelere 18 Ocak 2024 tarihinde
ulastinimistir. Katilim gonullilik esasina dayanarak
gerceklestiriimistir. 18 Ocak 2024 tarihinde hekimlerin
calistiklari yogun bakim kliniginde halen yatmakta
olan hastalari degerlendirerek ve konu ile ilgili sorulari
cevaplandirmalari istenmistir. Calismaya 127 uzman
hekim katilmigtir.

Anket formunun baslangicinda katiimcilar igin
bilgilendirme ve katilim onami sonrasinda ankete
devam edilmesi ile ilgili bilgi yer almaktaydi.

Anket sorularindaki iki temel konu; nokta prevalans
olarak yodun bakimda endikasyon disi yatan hasta
orani ve nedenleri ile yogun bakimda faydasiz tedavi
uygulanan hasta oraninin belirlenmesi ve yogun
bakim doktorlarinin bu konudaki gérus ve 6nerilerinin
alinmasi olarak planlanmistir.

Istatistiksel yontemler

Anketlere verilen cevaplarin degerlendiriimesi igin;
tanimlayici istatistiksel yontemler kullanilimigtir.

Bulgular

Bu calismaya 0zel, devlet, Universite ve egitim
arastirma hastanelerinin YB’lerinde gérev yapmakta
olan 127 hekim katilmigtir. Ankete katilan doktorlarin
%56,7’si kadin olup, %43,3’Un0n yas araligi 36-45 idi.
Tablo 1’de hekimlerin demografik verileri 6zetlenmistir.

Hekimlerin 38’ tiniversite, 59’u ise; egitim ve arastirma
hastanesinde calismakta idi. %31.5’i 11-16 yatakl
yogun bakimda; %30.7’si ise; yatak sayisi 25’den fazla
olan YB’lerde calismakta idi. Hekimlerin %85,8’inin
calstigi yogun bakimlarda doluluk oran;; %91-
100’dd. Hekimlerin %88,2’si kapali yogun bakimda
calismaktaydi. %86,6’sinin cgalistigi YB’ler cerrahi-
dahili yogun bakim seklindeydi (Tablo 2).

Tablo 3’de hekimlerin hasta yatinrken kararlarini
etkileyen kriterler 6zetlenmistir. Buna goére standart


https://turkishjic.org/article/view/657#supplementary-materials

Turan G, vd. Yogun Bakim Akilci Kullanim

163

Tablo 1. YB'de galisan hekimlerin demografik verileri

n=127

Cinsiyet

Kadin 72(%56.7)

Erkek 55 (% 43.3)
Yas 26-65
Yogun Bakim yan dal uzmanhgi durumu

Evet 85(%68)

Hayir 42(%32)
Yogun Bakim Yan Dal uzmanligi olanlarin anadal
dagihmlari

Anesteziyoloji ve Reanimasyon 64(%70.3)

Dahiliye 9(%9.9)

Gogis 7(%7.7)

Noroloji 7(%7.7)

Genel Cerrahi 2(%2.2)

Enfeksiyon 2(%2.2)
Unvan

Dr. Ogretim iiyesi 10(% 7.8)

Dog. Dr. 14(%11)

Uz. Dr. 67(%52.7)

Prof. Dr. 36(%28.5)
YB'de ¢alisma siiresi

0-1yil 1(%0.8)

2-5yil 19(%14.9)

6-10 yil 36(%28.4)

11-15yil 20 (%15.7)

16-20 yil 22 (%17.3)

>21 yil 29(%22,9)
YB'de nobet tutuyor musunuz?

Evet 55 (%43.3)

Hayir 72 (%56.7)
Galigma bigimi

5 giin/8 sa siirekli 94 (%74)

Ayni giin iginde mesainin bir kisminda baska 11 (%8.7)

alanlarda g¢alismak (ameliyathane, poliklinik vs.)

Haftanin bazi giinleri yogun bakimda 8 (%6.3)

Sadece nobet saatlerinde 4 (%3.1)

Diger 10 (%7.9)

yogun bakim yatis endikasyon kriterleri hekimlerin
%99,2’si icin gecerliydi. Bu durum beklenen dogal bir
sonuctur. Ancak bu soruda katiimcilarin birden fazla
sikki isaretleyebilmesine imkan taninmistir. Bu nedenle
diger siklarin sonuclarini irdelemek daha yol gdsterici

Tablo 2. YB'lerin demografik verileri

Galisilan hastane tiirii

38(%29.9)
59(%46.5)

Universite Hastanesi
Egitim ve Arastirma Hastanesi

Devlet hastanesi (asistan egitimi olmayan) 18(%14.2)

Digerleri (6zel ve devlet hastaneleri) 12(%9.4)
Yogun bakim yatak sayisi

<10 23(%18.1)

11-16 40 (%31.5)

1720 14(%11.1)

2125 11(%8.6)

>25 39(%30.7)
Anket giinii yatak doluluk orani

<%60 1(%0.8)

%61-80 4(%3.1)

%81-90 13 (%10.3)

%91-100 109(%85,8)
Yogun Bakim Tiirii

Kapali Yogun Bakim' 112 (%88.2)

Acik Yogun Bakim?
Yogun Bakim Tiirii

15(%11.8)

Cerrahi Yogun Bakim 6(%4.7)
Dahili Yogun Bakim 8(%6.3)
Cerrahi-Dahili Yogun Bakim birlikte 110(%86.6)
Ozel hasta grubu (Yanik, Transplantasyon vh) 3(%2.4)

Kapali Yogun Bakim': Hasta Takip ve Tedavisi Yogun Bakim Klinik
sorumlulugunda Yandal/Anadal)

Acik Yogun Bakim? Her Brangin Hastasini Yatirip Hasta Takip ve Tedavisi Kendi
Sorumlulugunda

olabilir. Hekimlerin %48’i icin sosyal endikasyonlar,
%42,5'i icin kronik hastaligin mevcut durumu,
%41,7’si icin beklenen yasam suresi en dnemli yatis
endikasyonlarini olusturmaktaydi. Bununla birlikte;
hastanin anamnezinde daha &énce alinan tedaviye
yanit %25,2, beklenen yasam kalitesi %22,8, hastanin
(ifade edebiliyor ise) yatis onami %22, yas %2,.2,
kronik hastalik varligi %17,3, hastane basvuru éncesi
yasam kalitesi %16,5 oranlariyla diger endikasyonlar
olarak yer almaktadir.

Tablo 4de YB'de endikasyon disi yatan hasta
oranlan &ézetlenmistir. 58 hekimin hastalarinin
%10’nu; 27 hekimin ise; hastalarinin %20’sinin YB’
de takip endikasyonu kalkmasina ragmen servislere
verilemedigi anlasiimistir. Ayrica %72,5 hekim 1-5 gln,
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Tablo 3. Yogun bakim initesine hasta yatis kararlarini etkileyen

faktorler ? (*)

Standart yogun bakim yatis endikasyon kriterleri
Sosyal endikasyonlar

Yas

Kronik hastalik varligi

Kronik hastaligin mevcut durumu

Hastanin anamnezinde daha 6nce alinan tedaviye
yanit

Hastane basvuru oncesi yagam kalitesi
Beklenen yasam siiresi

Beklenen yasam kalitesi

Hastanin (ifade edebiliyor ise) yatis onami
Hastanin ileri direktifleri (tibbi vasiyetnamesi)

(*) Bu soruda bir hekim igin birden gok sik segim imkani vardir.

%16,5 hekim ise; 6-10 gun sureyle ilgili klinikte bos

126(%99.2)

61(%48)
27(%21.2)
22(%17.3)
54(%42.5)
32(%25.2)

21(%16.5)
53(%41.7)
29 (%22.8)
28(%22)
10 (%7.8)

Tablo 4. Endikasyon disi YB'de yatan hastalar

Bugiin igin Yogun Bakim yatis endikasyonu tamamlanarak servise
devir olmasi gereken ancak yogun bakimda yatisi devam etmek

durumunda olan hasta oraniniz nedir?

Endikasyon digi yatan hasta yok
%10

%20

%30

%40

%50

>%50

17(%13.3)
58 (%45.7)
27(% 21.3)
8(%6.3)
8(%6.3)
7(%5.5)
2(%1.6)

ilgili klinikte bos yatak olmamasi nedeniyle YB yatigi devam eden
hastanin bu andan itibaren yogun bakimda uzayan yatis siiresi

yatak olmamasi nedeniyle hastalarinin YB yatislarinin
devam etmekte oldugunu bildirildi. Yine benzer sekilde
50 hekimin hastalarinin %10’u, 26 hekimin hastalarinin
%20’si, 21 hekimin ise; hastalarinin %30’u YB’de yatis
endikasyonunu tamamlanarak palyatif servislere devir
edilemedigi icin YB yatisi devam etmekteydi. Ayrica
hekimlerin %31,5’i palyatif bakim servisi icin hastalarin
bekleme surelerini; 20 giinden fazla olarak belirtmigtir.
Bunun yaninda hekimlerin %66,9'u uygun kosullar
saglandiginda YB vyatis endikasyonu kalmayan,
servise veya palyatif merkezlere génderilmesine karar
verilmis olan hastalarinin YB’ den eve taburculugunu
uygun gérmekteydiler.

Tablo 5de YB’de 30 ginden daha fazla yatisi
olan hastalar, dizey uyumsuzlugu olan vyatislar
ve acil servislerdeki sevk durumlari 6zetlenmistir.
Gorulmuastar ki; 25 hekimin hastalarinin %10°’u, 33
hekimin ise; hastalarinin %20’si, 30 glinden daha fazla
sureyle YB’de yatmaktaydi. 36 hekim hastalarinin
%10’unun, 26 hekim ise; hastalarinin %20’sinin uygun
dizeyde yatmadigini belirtmistir. Son 10 saatte, YB’de
yer olmadidi icin, YB endikasyonu nedeni ile acil
ve/veya servisten sevk edilen hasta sayisi sirasiyla
hekim degerlendirmelerinde %68,5de 4 hastadan
az, %22’sinde; 4-8 hasta arasinda idi. Son 10 saatte
sevk beklemesine ragmen sevk olamayan hastalar
ise siraslyla; %75,6 hekim cevabinda 4 hastadan
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(gin)
1-5 92(%72.5)
6-10 21(%16.5)
11-15 6(%4.7)
16-20 2(%1.6)
>20 6(%4.7)

Anket giind, Yogun Bakim yatis endikasyonu tamamlanarak
palyatif servise devir olmasi gereken ancak Yogun Bakimda yatisi
devam etmek durumunda olan hasta oraniniz nedir?

Endikasyon disi hastam yok 19(%15.3)
%10 50(%39.4)
%20 26(%20.1)
%30 21(%16.5)
%40 6(%4.7)
2%50 5(%4)

Palyatif bakim kliniginde bos yatak olmamasi nedeniyle yogun
bakim yatisi devam eden hastanin bu andan itibaren yogun
bakimda yatis siiresi

1-5 35(%27.5)
6-10 23(%18.2)
11-15 21(%16.5)
16-20 8(%6.3)

>20 40(%31.5)

YB'de yatisi endikasyon disi uzayan hastalarda hasta igin uygun
kosullari saglayarak eve taburculugunu uygun buluyor musunuz

Evet 85(%66.9)
Hayir 40(%31.5)
Fikrim yok 2(%1.6)

az, %17,3 hekim cevabinda ise; 4-8 hasta idi; son
10 saatte cesitli nedenlerle sevki iptal edilen hasta
sayllari ise; hekim cevaplarinin %89,8’de 4 hastadan
az, %17,3’inde 4-8 hasta idi.
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Tablo 5. YB'da uzamis yatislar, diizey uyumsuzlugu, acilde/serviste
yer bekleyen hastalar

Yogun bakiminizda bugiin icin giincel 30 giin iizerinde yatan
hasta oraniniz nedir?

30 giin istii yatan hasta yok 18(%14.2)
%10 25(%19.7)
%20 33(%26)
%30 22(%17.3)
%40 12(%9.5)
%50 3(%2.3)
%60 6(%4.7)
2%70 8(%6.3)

Yogun bakiminizda bugiin igin giincel uygun diizeyde (seviye)
yatmayan hasta orani

Uygun diizeyde olmayan hasta yok 20(%15.6)
%10 36(%28.3)
%20 26(%20.4)
%30 25(%19.6)
%40 7(%5.5)
%50 3(%2.4)
%60 6(%4.7)
>%70 4(%3.5)

Anket giin, giincel son 10 saatte hastanenizde (servis/acil) sevk
bekledigi halde gidemeyen hasta sayisi

<4 (0-3) 96(%75.6)
48 22(%17.3)
8-12 6(%4.7)
12-15 1(%0.8)
>15 2(%1.6)

Anket giin, giincel son 10 saatte hastanenizde (servis/acil) sevk
bekledigi halde gesitli nedenlerle sevki iptal edilen hasta sayisi

<4(0-3) 114(%89.8)
48 9(%7.1)
8-12 4(%3.1)
12-15 0

>15 0

Tablo 6’da hasta yakinlar bilgilendirme, terminal
dbénem/palyatif hasta, tedaviyi geri cekme ile ilgili
sonugclar verilmigtir. Terminal dénem kanser hastasi ve/
veya palyatif bakim kliniginden YB yatisi igin konsulte
edilen hastalar icin YB hekiminin gorusleri su sekilde
idi: %24,4 “yodun bakim yatis endikasyonu varsa
hastanin fayda gérecegini distnerek yatis saglarm”
seklinde goérus bildirirken; hekimlerin %33.9’u ise;

“yogun bakim yatis endikasyonu varsa hastanin fayda
gbrmeyecegini dislinsem de hasta yakininin sikayet
etme olasiligi nedeniyle yatis saglarnm® seklinde goris
bildirmigtir. Hekimlerin %26,8’s1 aile ile bu konuda
gbrusme yapmak istemistir. Galisma gunu, terminal
dénem kanser ve/veya palyatif bakim hasta oranlari
45 hekim cevabinda %20-30, 11 hekimde %31-40 ve
yine 11 hekimde %41-50 oranindaydi.

Dogru endikasyonla vyatis oldugunda hekimlerin
%88,2’si yogun bakim yatak sayilarinin yeterli oldugu
kanaatindeyken; %72,4’G palyatif bakim yataklarinin
yetersiz oldugu goristndeydi. Ulkemizde tedaviyi geri
cekme/tedaviyi durdurma ile ilgili yasal diizenlemenin
olmadigi hekimlerin %89,8'u tarafindan ifade edildi;
hekimlerin %98.4'i ise; YB’de faydasiz tedavi yapildig
seklinde gbrus bildirdi.

Tablo 7°de yogun bakimdakifaydasiz tedavi ve bununla
ilgili gbrusler 6zetlenmistir Faydasiz tedavinin en sik
nedenleri: yasal dizenlemelerin yetersizligi (%88,2),
aile beklentisi (%59) ve farkli uzmanlk dallarinin
tedavi ile ilgili farkli géruslerinin olmasindan (%55,9)
kaynaklandigi seklinde bildirilmisti. Tedavi durdurma/
sonlandirma kararinin nasil alinacagi ile ilgili gérusler
ise; hastayi takip eden hekim karar verebilir (%52),
aile mutlaka karara katiimahdir (%49,6), karar icin her
hastanede bir kurul bulunmaldir (%49,6), bu durum
icin yasal duzenleme yapilmalidir (%86,6) seklindeydi.

Tartigma

Yogun bakim yataklarinin daha verimli kullaniimasi
ve YB’deki faydasiz tedavi durumunun belirlenmesi
amaciyla ile yapmis oldugumuz bu anket calismasinda
major iki sorun tespit edilmistir. Bunlardan birincisi
YB’de oOnemli oranlarda servise ve/veya palyatif
servislere devredilemeyen hastalarin olmasi ve dlzey
uyumsuz yatis oranlarinin fazla olmasidir. ikinci sorun
ise; Ozellikle terminal hastalarin yatis oranlarinin fazla
olmasi nedeniyle uygulanan faydasiz tedavilerdir.

Tibbi faydasizligin dogru anlasilabilmesi igin 6ncelikle
tibbin amacina vurgu yapmak gerekir. Tibbin en
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Tablo 6. Hasta yakinlari bilgilendirme, terminal donem/palyatif hasta, tedaviyi geri cekme ile ilgili sonuclar
Hasta yakinlariyla goriisme siklig

Her giin 99(%78)
iki giinde bir 21(%16.5)
Haftada bir 1(%0.8)
Aile ya da hekim goriismek istediginde 6(%4.7)

Hasta yakinlariyla goriisme konusunda asagidakilerden hangisi/hangilerine katiliyorsunuz? (Birden gok segenek segilebilir)
Hasta yakinlariyla goriismeye vaktim kalmiyor 13(%10.2)
Hasta yakinlariyla hasta ile ilgili onemli bir gelisme olmadikga goriismeye gerek olmadigini diistiniiyorum 16(%12.6)
Hasta yakinlariyla goriismenin giinliik degisimler igin dnemli oldugunu diistiniyorum 97(%76.4)
Hasta yakinlariyla goriismenin hastanin uzun yatis siiresindeki ngoriileri ve tedavi planlari igin 6nemli oldugunu 79(%62.2)
diistiniiyorum

Terminal donem kanser hastasi ve/veya palyatif bakim kliniginden YB yatisi igin konsiilte edilen hasta igin YB hekiminin

gorisleri;
Yogun bakim yatis endikasyonu varsa hastanin fayda gorecegini diistinerek yatis saglarim 31(%24.4)

Yogun bakim yatis endikasyonu varsa hastanin fayda gérmeyecegini diisiinsem de hasta yakininin sikayet etme olasiligi 43(%33.9)
nedeniyle yatis saglarim

Aile ile bu konuda goriisme yapmak isterim 34(%26.8)
Tanimlanan hasta i¢in yogun bakim yatis endikasyonu yoktur, bunu belirterek konsiiltasyon notunu kapatirim 12(%9.4)
Terminal donem kanser hastasi ve/veya palyatif bakim kliniginden yatislarin diger hasta gruplarindan bir farki yoktur 7(%5.5)
Anket giind, Terminal donem kanser ve/veya palyatif bakim hasta oranlari
Terminal donem ve kanser hastam yok 11 (%8.7)
<% 10 31 (%24.4)
% 20-30 45 (%35.4)
% 31-40 11 (%8.7)
% 41-50 11 (%8.7)
% 51-60 8 (%6.3)
>%60 10 (%7.8)
Dogru endikasyonla yatis oldugunda iilkemizdeki mevcut yogun bakim yatak sayisi yeterli mi?
Evet 112 (%88.3)
Hayir 10 (%7.8)
Fikrim yok 5(%3.9)
Dogru endikasyonla yatis oldugunda iilkemizdeki mevcut palyatif yatak sayisi yeterli mi?
Evet 20(%15.7)
Hayir 92(%72.5)
Fikrim yok 15(%11.8)
Ulkemizde tedaviyi geri gekme/tedaviyi durdurma ile ilgili yasal diizenleme var mi?
Evet 5(%3.9)
Hayir 114(%89.8)
Fikrim yok 8(%6.3)

temel amaci, hastaya zarar vermemek ve olabilecek karsilagtinimasi ile olasidir (5-10). Belirli bir tedavinin

maksimum faydayi saglayabilmektir. hastaya faydasi hakkinda ancak o tedavinin hedeflerini

Bir tedavinin faydali ya da faydasiz olup olmadigimin  bildigimizde 6ngérii  sahibi  olabiliriz.  Amaglanan
belirlenmesi, tedavinin  amaclanan  hedeflerle hedeflere ulasma olasiiginin imkansiz veya ¢ok zayif
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Tablo 7. Yogun bakimda faydasiz tedavi (faydasiz)

Yogun bakimda faydasiz tedavi (Faydasiz) uygulanan hastalar oldugunu diistiniiyor musunuz?

Evet
Hayir
Fikrim yok
Tedaviyi geri gekme/tedaviyi durdurma ile ilgili gorisler (*)
Hastayi takip eden doktor karar verebilir
Aile mutlaka karara katiimalidir
Karar icin her hastanede bir kurul bulunmalidir
Yasal diizenleme olmali
Bu durum igin yasal diizenlemeye gerek yoktur.

Tedaviyi geri cekme/tedaviyi durdurma karari higbir hasta icin alinmamali, her hasta sonuna kadar tedavi alma hakkina

sahiptir.

125 (%98.4)
2 (%1.6)
0

66(%52)
63(%49.6)
63(%49.6)
110(%86.6)

1(%0.8)

2(%1.6)

Yogun bakimda faydasiz tedavinin uygulanmasi igin asagidakilerden hangisi/hangilerine katilirsiniz? (*)

Doktor igin 6lim bir tedavi basarisizhigidir

iletisim sorunlari (hasta ve/veya hasta yakinlari ile tedavinin yagam siiresi iizerine etki hakkinda konugsma becerisinde

yetersizlik)

Aile beklentileri

Ailenin hastanin isteklerine iliskin onceden bilgi eksikligi
Prognostik belirsizligi

Yasal diizenlemelerin yetersizligi

Doktorun diger doktorlar tarafindan baslatilan tedaviyi birakmakta giicliik gekmesi
Farkli uzmanlik dallarinin tedavi ile ilgili farkli goriislerinin olmasi

(*) Bu soruda bir hekim igin birden gok sik segim imkani vardir.

olmasi, tibbi faydasizlik kavraminin en temel 6zellikleri
arasindadir. Ancak tibbi faydasizlik esas olarak son
dbénem hastalarda yasami surdurmek icin uygulanan
tedavilerle ilgilidir. Son ddénem kanser hastalarina
Ozellikle kardiyopulmoner resusitasyon yapilmasi bu
duruma 6rnek olabilir (11-15).

Ulkemizden yapilan bir calismada Oztas ve ark.(16)
3. Basamak yogun bakimda takip ettikleri; malignite
tanili, onkologlar tarafindan palyatif tedavi &nerilen,
inoperable, terminal evre, metastatik malignitesi olan
Evre-4 hastalar dokimante etmislerdir. Calismaya
dahil edilen ve Karnosfky Skoru 10-30 olan toplam 98
hastanin %33,6'sI entlibe ve bu hastalarin da %45'i
kardiyopulmoner resustasyon sonrasi olarak yatisi
yapilmistir. %30,6 hastada yogun bakim yatisinin ilk 24
saati icinde invaziv mekanik ventilasyona baslanmistir.
Mortalite sonuclarina bakildiginda; hastalarin %86’sinin
vefat ettigi, %13 hastanin servis veya palyatife transfer
edildigi gortlmektedir. Ayni galismada 1 Mayis 2022

8 (%6.3)
49(%38.6)

75(%59)
45(%35.4)
50(%39.4)
112(%88.2)
56(%44.1)
71(%55.9)

tarininde gecerli olan resmi maliyetler Gzerinden
yapilan dokimantasyonda toplam maliyet 2.818.00
YTL olarak belirtilmistir. Yagsam sonu karar konusunda
yasal duzenleme, bu konuda etik komisyon Kkarari
ve standart tedavi protokollerine ihtiyag oldugu ve
saglik harcamalarinda faydasiz tedavinin maliyetinin
azaltiimasi gerekliligini vurgulamislardir.

Sungurtekin ve ark. (17); calismalarinda; yogun
bakimda yatan terminal dénem kanser ve komorbid
son dénem 61 hastada mortalite oranini %78,6 olarak
belirtmislerdir. Yogun bakim Unitelerinin Ust dizey
teknolojik donanima sahip, akut ihtiyaci olan organ
yetmezlikli hastalar yerine palyatif bakim endikasyonu
olan terminal hastalarin yatinlmasinin kaynaklarin
yerinde kullanimi ve maliyet acisindan da onemli
oldugunu vurgulamiglardir. Terminal dénem hastalarin
yogun bakim vyerine palyatif bakim ve Ulkemizde
hentz yer almasa da hospis alanlarinda bakiminin
saglanmasi gerektigini bildirmiglerdir.

Turk J Intensive Care 2025;23(2):161-171



168

Turan G, vd. Yogun Bakim Akilci Kullanim

Bizim calismamizin nokta prevalans 6zelliginde
olup, her hekimin de kendi klinigini degerlendirmis
oldugu g6z 6niinde tutularak, calisma gini YB’da
yatan terminal dénem hastaniz var mi? sorusuna
verilen yanit oranlar degerlendirildiginde; YB’lerde
takip edilen hastalarin yaklasik %10’u diginda kalan
hastalarin terminal dénem kanser ve/veya palyatif
bakim hastalarindan olustugu seklinde yorum
yapilabilir. Zira hekimlerin sadece %8,7’si terminal
dbénem hastam yok yanitini vermistir. Diger hekimler
degisen oranlarda olmakla birlikte terminal dénem
hastasi oldugunu belirtmistir.

Ankete katilan hekimlerin %98,4'0 yani nerdeyse
tamamina yakini yogun bakimlarda faydasiz tedaviler
uygulanan hastalar oldugunu belirtmistir. Hekimlerin
%33,9'u “yodun bakim vyatis endikasyonu varsa,
hastanin fayda gérmeyecegini disinsem de hasta
yakininin sikayet etme olasiligi nedeniyle yatis
saglarm” derken; %9,4'G ise; “tanimlanan hasta
icin yogun bakim yatis endikasyonu yoktur, bunu
belirterek konsultasyon notunu kapatinm” seklinde
gbris Dbildirmistir.  Yani Ulkemizde de; hekimler
terminal hastalan yogun bakima vyatinp faydasiz
tedaviler uygulamakta ya da uygulamak durumunda
kalmaktadir. Ozellikle hasta yakinlarinin sikayet etme
olasiligi nedeniyle yatis saglarim cevabini veren hekim
oraninin %33.9 olmasi, bu konuda da yasal diizenleme
gerekliligini gdstermektedir.

Jukic ve ark. (18); 3 yillk hasta verilerini taradiklar
retrospektif calismalarinda; hastalarinin = %25nin
faydasiz tedavi uygulanan grupta oldugunu
vurgulamiglardir. Bu bizim oranlarmizdan dusuk
de olsa; yogun bakim yatak kapasitelerinin sinirli
sayida olmasina da deginerek ¢6zim Onerilerine
deginmiglerdir.

Faydasiz tibbi tedaviler uygulamanin ardindaki en
onemli nedenler;

* Hasta/aile Uyelerinin istegi ve israri

* Saglik calisanlarinin kisisel duygulari, inanglari ve
tutumlar

* Organizasyonel faktérler ve medikolegal surecler
yasama endigesi

Turk J Intensive Care 2025;23(2):161-171

e Sosyal, kdaltirel ve dini faktorler

gruplandirilabilir (19-20).

seklinde

Bizim calismamiz sonuglarinda faydasiz tedavilerin
gerekcgeleri su sekilde Ozetlenebilir; cevaplarin
%88,2'si yasal dlizenlemelerin yetersizligi; %59’u aile
beklentisi; %55,9'u ise; farkli uzmanlik dallarinin tedavi
ile ilgili farkli géruslerinin olmasindan kaynaklandigi
seklindedir. Ayrica hekimlerin %33,9’u terminal d6nem
kanser hastasi ve/veya palyatif bakim kliniginden YB’ye
yatis icin konsulte edilen hastalarda yogun bakim yatis
endikasyonu varsa; hastanin fayda gérmeyecegini
dusunse bile hasta yakinlarinin sikayet etme olasilig
nedeniyle yatis endikasyonu koyma durumunda
olduklarini belirtmislerdir. Yani yogun bakim doktorlari
faydasiz tedavilerin farkinda olsalar bile aile beklentisi
ve yasal duzenlemelerin yetersizligi nedeniile YB’lerde
faydasiz tedaviye devam etmektedirler.

Hedefler, faydalar ve bunlara ulasmanin degeri
her zaman hastalarin ve aile Uyelerinin ve saglk
calisanlarinin kisisel, kultirel, sosyoekonomik ve dini
degerlerinden etkilenebilir. Ayrica hastalarin kosullari,
kisisel tercihleri, ©ncelikleri ve degerleri tedavinin
yararsizligina iligkin yargilar da etkileyebilir. Hastalarin
degerlerinin géz 6ninde bulundurulmasi, gercekgi
olmayan ve hatta subjektif faydalara dayali kararlarin
alinmasina neden olabilir. Ornegin, beyin 6limii
gerceklesen bir hastanin aile Uyeleri, tamamen etkisiz
bir geleneksel ilacin uygulanmasini isteyebilir. ilacin
bilinen etkisizligine ragmen uygulanmasi hastanin aile
Uyelerinin, hastanin hayatini kurtarmak icin ellerinden
gelenin en iyisini yaptiklarini hissetmelerine yardimci
olur (21-24).

Faydasiz tibbi tedaviler saglamanin en O6nemli
sonugclari:

* Hasta icin aci cekmek;

* Hemsireler ve doktorlar arasinda, etik acidan soru
isaretleri, is tikenmigligi, is tatminsizligi ve artan
personel degisimi ve dolayisiyla bakim kalitesinin
dismesi;

* Aileler, saglik sistemleri ve toplumlar Gzerindeki
agir mali yUkler;

* Diger hastalar riske atmak seklinde 6zetlenebilir
(25-28).
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Bu calisma ile, yaklasik %70 oraninda hastanin
yogun bakim takip endikasyonu kalkmasina ragmen
servislere verilemedigi ve bu hastalarin ortalama
olarak 1-10 gin arasi endikasyon disi yogun bakim
yatiglarinin uzamis oldugu gosterilmistir. Bu durum
da yogun bakimda hastanin enfeksiyon ve deliryum
riskini arttirmaktadir. Yine benzer olarak hastalarin
%70’inin  yogun bakimlardan palyatif servislere
devredilemedigi ve palyatif servis icin bekleme
sUrelerinin 20 glnden fazla oldugu goériimastar. Tdm
bu nedenlerden dolayi; hekimlerin uygun kosullar
saglandiginda hastalarinin YB’den eve taburculugunu
uygun goérdukleri anlasiimistir.  YB’lerdeki doluluk
orani, hastanin ilgili klinige devir olamama sorunlari
beraberinde acil serviste bekleyen ve yogun bakim
tedavi endikasyonu olan hasta sayisinda ve bekleme
stresinde artisa da neden olmaktadir.

Faydasiz tedaviler alan hastalari dogru bir sekilde
belirlemek icin bir laboratuvar testi veya klinik kriter
yoktur. Ayrica tibbi yararsizlik kavraminin 6znelligi,
karmasikligi ve belirsizligi nedeniyle bireyler tarafindan
farkhalgilanmaktavetanimlanmaktadir. Tibbitedavilerin
turd, saglanan fayda orani ve sonuglari, hastalarin ve
aile Uyelerinin degerlerine, tercihlerine, dnceliklerine
ve isteklerine gére degerlendirilmelidir. Onemli bir etik
soru sudur: “tedavi ve bakim hizmetlerinin yararliigini
ve verimliligini belirleme yetkisi kimdedir” Bu sorunun
cevabini bulmak cok zordur. Cunku kisisel, kulttrel
ve dini deger ve inanglarin yani sira sosyoekonomik
faktorler de algi ve yorumlamada etkili olmaktadir
(12,13,21,24,29).

Calismamizda tedaviyi durdurma/sonlandirma
kararinin nasil alinacagi ile ilgili gbrtsler ise; hastayi
takip eden doktor karar verebilir, aile mutlaka karara
katilmali, karar i¢in her hastanede bir kurul bulunmali
ve en 6nemlisi de; yasal diizenleme olmasi gerekliligi
seklinde 6ne cikmistir (%86,6).

Benzer calismalarda tedaviyi durdurma/sonlandirma
kararn icin komplike degerlendirmelere gerek var gibi
gorulse de; bu konuda protokollerin olusturulmasi, etik
komitelerin kurulup, aktif calismasi ve aileye gerekli

aciklamalarin yapilarak kararlarin nedenleri ile birlikte
paylasiimasi ¢6zum Onerileri olarak sunulmaktadir
(4,18).

Birlesik Krallik'ta doktorlar, resusitasyonun basarili
olma ihtimalinin  disik oldugu durumlarda,
hastalarin  ve hasta vyasal vekillerin istekleri
disinda bir “Reslstasyon Uygulamama (Do Not
Resuscitate/DNR)”  kararini  imzalamaya  yasal
olarak yetkilidir (30). Teorik olarak, faydasiz tedavi
uygulanmamasini  kabul edebiliriz; ancak pratikte
bu yargilar, toplumsal degerler ve diger 6nyargilar
tarafindan gélgelenmektedir. Amerika’da hasta veya
yasal vekili tarafindan resusitasyonun yapilmamasi
acikca talep edilmedigi veya onaylanmadigi surece
cogu hastanede kardiyopulmoner restsitasyon
yapiimaktadir (31). Yani farkh Ulkelerde farkh
uygulamalar YB'de calisan hekimler,
‘basarisizliklardan’ kacinma zorunlulugu hissedebilir
veya kurumsal politikalara bagl olarak, sonuglarin
raporlanmasi ve yasal sorumluluk endisesi, yasami
surduren bakimi geri cekmekte tereddlte yol acabilir
(32). Biz de; bu gcalismamizda gorduk ki; Glkemizdeki
faydasiz tedaviye yaklasim konusunda en bulyUk
cekince yasal bosluklardan kaynaklanmaktadir.

mevcuttur.

Yogun bakimda faydasiz tedavinin éniine gegilmesiicin
¢6zUum yollarindan biri de palyatif bakim Gnitelerinden
bagimsiz olarak, pek cok Ulkede bulunan hospis
merkezleridir. Bu alanlar; terminal dénem hastalarin
ve yakinlarinin hemsire destedi ile hayatin sonunu
uygun kosullarda yasayabilmeleri amacina yonelik
kurumlardir. Ornegin Cin’de niifus fazlalig dolayisiyla
bu hastalar icin artan ihtiyac sonucunda 2017 yilinda
Ulusal Saglik ve Aile komisyonu tarafindan “Hospis
Bakiminda Hedefler” icin kilavuz yayinlanmigtir.
Hospis uygulamasiyla terminal dénem hastalarin
YB’de takibinden ziyade ailelerine de destek
olunarak; beslenme destedi, agn tedavisi, uyku
konforu gibi alanlarda ideal yasam sonu kosullarinin
saglanabilmektedir (33,34). Ulkemizde de gerekli
dizenlemelerle benzer kurumlar kurgulanarak, YB'de
yatmak durumunda olan terminal dénem hastalar
buralara yénlendirilebilir.
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Sonug olarak; yodun bakimlardaki faydasiz tedavi;
hastalarin beklentisiz yasam surelerinin uzamasi,
akilci yogun bakim yatak kullanimina engel olan bir
durumdur. Sorunlarin dogru analizi ile yogun bakim
yatis endikasyonu tamamlanan hastalarin; servise
veya palyatif bakima gecisinin zamaninda olmasi,
terminal dénem hastalan icin yasal duzenlemeler
gibi ¢ozimler ile akilci yogun bakim yatak kullanimi
saglanabilir.

Etik kurul onayi

Bu calisma Saglik Bilimleri Universitesi Basaksehir
Cam ve Sakura Sehir Hastanesi Klinik Arastirmalar Etik
Kurulu tarafindan onaylanmigtir (onay tarihi: 11.10.2023,
numarasi: KAEK/11.10.2023.488). Calismaya katilan
tum  katilimcilardan

yazili  bilgilendirilmis onam

alinmistir.

Yazarlik katkisi

Calisma konsepti ve tasarimi: TU, GT, DT; veri toplama:
GT, DT, OD; YD; sonuglarin analizi ve yorumlanmasi:
DT, GT, BB, FG; makaleyi hazirlama: DT, GT, KD.
Yazar(lar) sonugclart gézden gegirmis ve makalenin
son halini onaylamistir.

Finansman

Yazar(lar), calismanin herhangi bir finansal destek
almadigini beyan etmistir.

Gikar gatismasi

Yazar(lar) herhangi bir cikar catismasi olmadigini

beyan etmistir.
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